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By ALAN A. CLAFLIN 


NDREW CARNEGIE was the first American 
A steel maker to employ a chemist. In his auto- 
biography Carnegie does not hesitate to proclaim 
his acumen in availing himself of the services of a sci- 
entist at a period when his competitors scoffed at the idea 
of a laboratory contributing anything to the knowledge 
or practice of steel making. Not so long after Carnegie 
employed his chemist, other industries felt the urge, and 
so about fifty years ago the chemist made his appearance 
in the American textile industry. 
True, only a few of the larger mills took this radical 


step at first. But the beginning was made and from 
dD da 


that time to this the number of chemists employed by 
the textile interests has steadily increased, until now it is 
only the small and backward mill that does not have at 
least one chemist on its staff. Unfortunately, the value 
of the chemist to the individual employer has varied 
almost exactly in inverse ratio to the number of chemists 


employed. When Carnegie’s chemist showed him he 
could buy his neighbor’s cinder-pile at one-tenth the price 
of Lake Superior ore and make as good steel from it, 
that gave Carnegie a tremendous economic advantage. 
When one mill bought its Indigo on analysis and com- 
petitors bought on guess, that item alone paid the chem- 
ist’s salary. When all mills have chemists to test their 
purchases, none have particular advantages over the 
others; the chemist’s salary, like the cost accountant’s, 
becomes just one of the added expenses of doing twen- 
tieth century business. 

It is a mistake, however, to believe that because cer- 
tain work of the chemist has become routine, it is not 
just as possible to-day as it was fifty years ago to gain 
economic advantages over competitors by scientific assist- 
ance. To accomplish this it is essential that the chemists 
employed be as far in advance of the daily routine as was 


the case half a century ago. Such men are available; 
they are to be found in universities; they are not, how- 
ever, recent graduates of elementary technical institutions. 


RersEaRCH Not AN Economic Hazarp 


Inasmuch as chemistry has been advanced, extended 
and ramified, no one man possesses requisite knowledge; 
a group of specialists is now required. Relatively it may 
be no more of an economic hazard for a large textile 
corporation to create an adequate research laboratory 
than it was fifty years ago for a single mill to invest in 
the services of one chemist and give him a small labora- 
tory. But the problem of convincing those who have the 
financial responsibility of the success of such an enterprise 
is more difficult, because of the extensions and ramifica- 
tions of present-day chemical science. 

To some degree methods of technical instruction are 
to blame for this condition. Fifty years ago a man who 
had training in general chemistry was turned loose in a 
textile plant. He brought to it a new point of view, new 
methods and little rigidity of precedent. To-day a man 
is usually educated as a textile chemist; he is given the 
mill viewpoint before he has grasped the philosophy of a 
science; he is a somewhat trained worker, but in channels 
already charted for him. He may know a little more 
analytical chemistry than the dyers and color mixers; he 
may have a little more familiarity with organic structural 
chemistry ; but he soon becomes merely a routine laborer 
or executive with narrowly prescribed duties and respon- 
sibilities, and with slightly, if any more, opportunity for 
study, and the exercise of his imagination and initiative 
than is allowed any overseer. 

It is now generally recognized by scientists that textile 
chemical problems are of that class known as colloidal 








chemistry, but how many textile chemists to-day know 
any colloidal chemistry? Practically none. It is further 
recognized that those who are contributing to the ad- 
vance of knowledge of colloidal chemistry are the physi- 
cal chemists, but how many mill chemists to-day are 
physical chemists? Again the answer is, practically none. 

In the desire to develop men who may be immediately 
useful we sacrifice the possibility of training men to be 
of ultimately much greater value. The analysis of the 
chemical agents used in the manufacturing processes, the 
accurate testing of dyes, are duties essential to the suc- 
cessful operation of a mill; but they are not duties which 
should occupy much of a chemist’s time or attention. If 
he cannot train a lad (or, perhaps better, a young woman) 
in a short time to do the routine testing, he is hardly 
qualified for the position of chemist. The selection of 
processes and products, the choice of dyes for given pur- 
poses, are far more important, both for the intellectual 
capacity involved and in the ultimate value to the mill. 
than problems of ordinary testing; but frequently in these 
important matters the chemist is only one of several con- 
sultants, and sometimes little if any weight is given 
his opinion. 


Cnuemist’s First Duty 


One circumstance always brings the chemist into his 
own and that is trouble. It is true that since clinics have 
become common he is not so often called to administer 
first aid in accident cases, but when a boiler scales, or 
piece goods are shaded, colors fade or warps chafe, the 
chemist’s aid is sought, and usually before his surmise 
or guess is verified or refuted, the trouble is corrected by 
those more intimately associated with the process. Un- 
questionably it is the first duty of the chemist to make 
sure, so far as chemical questions are involved, that all 
processes of the mill are conducted as nearly as possible 
to the point of maximum efficiency ; that control methods 
are so devised that chemical variables are eliminated, if 
human variables cannot be; that products are duly tested 
and properties of dyestuffs tabulated and catalogued. 
Only in this way can the failure of colored fibers to with- 
stand the rigors of processing or of fabrics to meet all 
requirements of the selling houses be certainly known 
in advance; only in this way can one avoid the unex- 
pected and undesired. 

Such results as these, while they may not be perfectly 
attained in daily practice, should not be the end-all of the 
ambition of the twentieth century chemist. They may 
have represented the goal of the chemist a generation ago, 
but chemical science has progressed since then. The 
chemist to-day should be sufficiently familiar with mod- 
ern knowledge and modern methods to begin to apply 
them to those processes—and they are many—which are 
still governed by the experience of the individual or by 
traditions handed down by generations of rule-of-thumb 
workers. 

As yet there has been little progress in this direction. 
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The textile industry so far as chemistry is concerned has 
not advanced beyond the end of the last century, with 
one glorious exception. This exception, the synthesis of 
commercial fibers, has not been due to the textile chem- 
ists themselves, but to the initiative of workers in other 
fields. Indeed, textile chemists more often complain of 
the shortcomings of rayon as compared to the natural 
fibers rather than feel in its development a tremendous 
inspiration to study the chemical constitution and struc- 
ture of the natural fibers. 

Since the most successful commercial synthetic fibers 
have a cellulose base, coincident with their production 
has come a knowledge of the cellulose molecule. The 
stereochemistry of this molecule established, the orienta- 
tion of these molecules in the natural vegetable fibers has 
been ascertainable by investigators employing the dis- 
tinctly modern method of X-ray photography. 

As yet in textile circles there has been little attention 
paid to this epoch-making demonstration. Undoubtedly 
the value of the work is more generally recognized in 
Germany than in America, and if it had been accom- 
plished in Perlin rather than California, it would have 
received more publicity. Because our standards of chem- 
ical knowledge in the textile industry are low, its signifi- 
cance is generally unappreciated. For the textile chemist 
working with cotton, the field of his work has become 
brilliantly illuminated by the purely scientific investiga- 
tors of the university laboratories. One may not, how- 
ever, find his way in the daylight more easily than in the 
dark if he does not know whither he is bound ; knowledge 
of the crystalline structure of the cotton fiber will be of 
little value if the removal of associated impurities depends 
merely on the efficiency of empirical processes. 


IMPORTANCE OF WooL STUDIES 


With wool there has yet been little modern scientific 
work done. While the various amino bodies resulting 
from the decomposition of wool have been tabulated and 
fairly well studied, that work was completed forty years 
ago. Although much data have been gathered on the is9- 
electric point of hide substance, and its reactivity with 
tanning agents on both sides of this point, those who have 
to do with wool have not known sufficient modern chem- 
istry to have competent mea determine the same infor- 
mation about wool. Wool is really a more attractive sub- 
ject for investigation than cotton because of its far greater 
chemical activity, or in modern language, the greater 
ionization of certain of its radicals in the presence of 
ions of opposite electrical charges in aqueous solution. 
Practically all dyeing operations on wool are done in acid 
solution ; that is, on the acid side of the iso-electric point. 
Wool is reasonably active under these circumstances, as 
shown by its combinations with acids, mordants and dyes, 
and at the same time is extremely insoluble in the disper- 
sion media, the acidified water. Of itself this behavior 
of wool should be enlightening as to its chemical consti- 
tution and undoubtedly ultimately will be. The alkaline 
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side of the iso-electric point of wool is of equal if not 
more importance than the acid side. All of the cleansing 
operations on wool are presumably conducted on the 
alkaline side of the iso-electric point. As the exact range 
of that point or zone has not been determined, it may 
be practically possible, as it is surely hypothetically pos- 
sible, that cleansing operations should be conducted very 
close to the iso-electric point. Consideration of the wool 
fiber from this view emphasizes the importance of poten- 
tiometric determinations, while in acidified dispersion 
media the fiber is very insoluble. On the alkaline side 
as the concentrations of hydroxyl ions is slightly (in a 
relative sense) increased, the ionization of constituent 
radicals becomes so great that the fiber disintegrates and 
ceases to be wool at all, becoming instead of an organized 
colloid in a dispersion media, a solution of alkaline salts 
of amino acids. 

The immense practical importance of considering the 
behavior of wool in relation to hydrogen ion concentra- 
tion may be understood by drawing an analozy between 
the old-fashioned housewife who baked her bread by 
guessing when the oven was hot enough and the thermo- 
static control in modern bakeries, or even in the newer 
household ranges. Pecavse the experience is consider- 
able, and the operations conducted very slowly, as much 
wool is not damaged in the scouring process as might 
naturally be expected. Neither did the old-fashioned 
housewife spoil as much bread as might have been ex- 
pected, It is, however, not creditable to an industry to 
have important operations conducted by guesswork even 
if those who do the guessing, guess extremely well 


NaTurAL Fipers MAINTAIN THEIR PLACE 


In all probability natural fibers will be for a long time 
pre-eminent in the textile industry, not only because of 
the persistence of habit and custom, but also because 
investigation and cumulative research gain slowly toward 
the perfection attained by nature and because under mod- 
ern conditions there is ever the greater inducement fo. 
early exploitation rather than ultimate perfection. This, 
however, should not be taken by the textile chemist as a 
foregone conclusion. Rayon fibers lack the tensile 
strength of cotton because the arrangement of the cellu- 
lose molecules in relation to each other or, as the physi- 


cists say, their orientation, is not so symmetrical. 


Recent developments in rubber chemistry indicate the 
control of the orientation of the rubber molecule by an 
electric current in such a manner that films are formed 
of almost unbelievable strength. It requires no great 
stretch of the imagination to expect similar methods to 
be utilized in the production of rayons or other synthetic 
fibers of a strength far surpassing the natural fibers. It 
is not to be expected, however, that the texile chemist 
unaided can apply all the modern learning to the art with 
which it is connected. There are great agencies of re- 
search all around him; greater ones are to be established. 
J is the duty of the textile chemist to be sufficiently 
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familiar with the trend of chemical thought to recog- 
nize discoveries that really shed new light on his prob- 
lems, and disclose new methods for him to use in con- 
quering those problems. The employer of the chemist 
should be sufficiently enlightened to appreciate that his 
chemist is not, as he was formerly sometimes regarded. 
a guardian of secrets, but a scout to ascertain what is 
being done in the industrv—an adviser working to make 
sure his mill is abreast of the times. and where possible 
invoking the assistance of the specialists of the universi- 
ties that his mill may be in the van of progress. Instead 
ct complaining that the papers presented at the chemical 
meetings he attends are so advanced that he does not un- 
derstand them, his employer should feel grateful that he 
is engaged in a progressive science. Let the textile chem- 
ist be stimulated by the thought that there is so much for 
him to learn and that the present backward state of his 
industry chemically means all the greater opportunity for 
him to prove his value to it. 


FAST UNIFORM COLOR SOUGHT 

The United States Government is seeking a fast 
color for cotton uniforms. <A standard olive-drab 
cloth was chosen in 1909 and is now in use. Atlhough 
it was adopted only after exhaustive tests, it has never 
been absolutely fast. Effects of repeated laundering 
have been noticeable, and it has finally been decided 
to make further research in hopes that a faster shade 
will be discovered. The Color Laboratory of the Bu- 
reau of Standards has, of course, been called upon to 
assist in the search, and this bureau in turn has en- 
listed the services off several dyestuff firms, textile 
mills and other authorities. 

The fall initiation of Eta Chapter of Phi Psi, pro- 
fessional textile fraternity at State College, was fea- 
tured by the election of F. Gordon Cobb, general 
superintendent of the Lancaster Cotton Mills, Lancas- 
ter, S. C., as an honorary member of the fraternity. 
Mr. Cobb is one of the leaders of the textile industry 
in the South, and is now secretary of the Southern 
Textile Association. At the last meeting of this body 
he was awarded a gold medal for the most notable 
work in the textile industry of the South during the 
past year. 


Walter C. Taylor, Charlotte, N. C., sales representa- 
tive of the Duplan Silk Corporation, and a graduate 
of the State College Textile School, Raleigh, made an 
interesting and instructive talk to the textile students 
of State College on December 9. Mr. Taylor, who 
was formerly production manager for a chain of silk 
mills in Paterson, N. J., spoke on the cultivation and 
manufacture of silk. He prefaced his remarks by tell- 
ing the students that the textile industry cffered a 
wonderful future to technically trained men who ac- 
quire practical experience in the industry. 
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Foreign Dyes Imported Through New York 
and Other Ports During November 


Compiled by the Chemical Division of the Bureau of Foreign and Domestic Commerce in Collaboration 
with the Chemical Division of the United States Tariff Commission 








KEY TO ABBREVIATIONS OF MANUFACTURERS’ NAMES 


1—THE SIX LEADING GERMAN COMPANIES 


IG—lInteressen-Gemeinschaft der Farbenindustrie. 
—— fur Anilin-Fabrikation, Berlin. Founded 
1873. 


B—Badische Anilin-und-Soda-Fabrik, Ludwigshafen-on-the-Rhine. 
Founded 1865. 


By—Farbenfabriken, vormals Friedr. Bayer & Co., Leverkusen- 
on-the-Rhine. Founded 1862. 


a Cassella & Co., Frankfort-on-the-Main. Founded 
1870. 


K—Kalle & Co., A. G., Biebrich-on-the-Rhine. Founded 1870. 


M—Farbwerke, vormals Meister Lucius & Bruning, Hochst-on- 
the Main. Founded 1862. 


2—THE SMALLER GERMAN COMPANIES 

BK—Leipziger Anilintabrik Boyer & Kegel, Furstenberg. near 
Leipzig. Founded 1882. 

CG—Chemikaliewerk Griesheim G. m. b. H., Griesheim-on-the- 
Main. Founded 1882. 

CJ—Carl Jager G. m. b. H., Anilinfarbenfabrik, Dusseldorf. 
Founded 1823 

GrE—Chemische Fabrik Griesheim-Electron, Offenbach-on-the- 
Main. Founded 1842. 


L—Farbwerk Mulheim, vormals A. Leonhardt & Co., Mulheim-. 
on-the-Main. Founded 1879 


Seig.—G. Seigle Corporation, Stuttgart. 


tM—Chemische Fabriken, vormals Weiler ter Meer, Uerdingen- 
on-the-Rhine. Founded 1877. 


WD—Wulfing, Dah! & Co., A. G. Barmen. Founded 1842. 


3—SWISS COMPANIES (ALL AT BASEL) 
oe ete vormals L. Durand, Huguenin & Co. Founded 
is 


G—Anilinfarben-und Extract-Fabriken, vormals Joh. Rud. Geigy. 
Founded 1764. 


I—Gesellschaft fur chemische Industrie. Founded 1885. 
S—Chemische Fabrik, vormals Sandoz & Co. Founded 1887 


4—DUTCH AND FRENCH COMPANIES 


ta See Ammersfoort, Ammersfoort, Netherlands. Founded 
188 


NF—Niederlandische Farben-und-Chemikalienfabrik Delft, Delft, 
Netherlands. Founded 1897. 


CN—Compagnie Nationale de Matieres Colorantes et Produits 
Chimiques. Founded 1917. (Etablissements Kuhlmann 
merged with this company in 1923.) 


P—Societe Anonyme des Matieres Colorantes et Produits Chi- 
miques St. Denis (formerly A. Poirrier). Founded 1830. 


5—ENGLISH COMPANIES 


Bro—Brotherton & Co., Ltd., City Chambers, Leeds. 
BAC—British Alizarine Co., Ltd., Manchester 

BD—British Dyestuffs Corporation, Ltd., London. 

Cl Co.—The Clayton Aniline Co., Ltd., Clayton, Manchester. 


CV—The Colne Vale Dye & Chemical Co., Ltd., Milnsbridge, 
Huddersfield. 


Hol—L. B. Holliday & Co., Ltd., Huddersfield. 
Scot—Scottish Dyes, Ltd., Grangemouth. 





OREIGN dyes imported through New York and 

other ports during the month of November to- 

taled 383,142 pounds, valued at $327,164, a de- 
crease of more than 77,000 pounds from the October 
figures. Imports by ports were as follows: New 
York, 371,165 pounds, with an invoice value of $313,- 
964; Boston, 11,867 pounds, with an invoice value of 
$13,008; Los Angeles, 110 pounds, valued at $192. 


Imports of Synthetic Dyes 





———1926———_ ———1925 
Invoice Invoice 
Pounds Value Pounds Value 
January .... 190,459 $184,018 403,984 $359,376 
February .. 479,027 477,255 373,259 365,268 
March ..... 487,804 435,891 527,964 488,501 
eee 437,526 401,606 451,005 426,141 
BO éxannes 392,739 343,745 370,271 347,904 
OE secs 333,319 317,896 376,668 333,654 
BE hie eesins 351,425 303,079 420,849 400.366 
August 380,414 298,159 330,674 303.612 
September . 387,533 322,446 298,858 285,642 
October .... 460,351 406,167 537,312 471,466 
November .. 383,142 327,164 414,755 295,885 


Total .4,283,739 $3,817,426 4,505,599 $4,077,815 


Dyes and Intermediates Remaining in Bonded 
Customs Warehouse 


Coal-Tar Coal-Tar 
Dyes and Colors Intermediates 


(pounds) (pounds) 
Tume 30, 1906... . 26.0.0: 671,396 772,475 
july 01, 1006......:.:... 512,186 781,796 
August 31, 1926........ 557,852 690,031 
September 30, 1926...... 395,535 590,520 


Pert Cent of Dyes by Country of Shipment 


1926 

Nov. Oct. Sept. Aug. 
ar 50.0 48.0 50.0 47.0 
Switzerland ..... 28.0 30.0 30.0 34.0 
re 4.0 6.0 3.0 2.5 
England ........ 4.0 5.0 5.0 0.5 
Belgium ........ 7.0 4.0 3.0 5.5 
EE: ace o toes 5.0 5.0 7.0 8.5 
DO eich whine 2.0 2.0 2.0 2.0 
FOUN, oi Sdawaans — -- -- — 
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Five Leading Dyes, by Quantity, Imported During 
November, 1926 


Pounds 
Rhodamine B (single strength)............. 17,750 
Ciba Red 8B (single strength).............. 15,339 
Indanthrene Olive R (single strength)....... 13,792 
Cra WV HOIOE FR PSG oie. 2S saga se ds sw dorcensancgr dan 13,228 
POEM MMI NAISBE: se: o:csa.-b am Riga oie ae 6 Koala Rede rbwce 11,424 


The dyes in this report are grouped by both Colour 
Index and Schultz numbers, and, in the case of those 
which could not be identified by either number, the 
classification according to the ordinary method of 
application was adopted. As the pastes and powders 
of the vat dyes vary widely in strength and quantity, 
each vat dye has been reduced—in nearly every case— 
to a single-strength basis. 


DYES OF COAL-TAR ORIGIN 


Index Schultz Quantity 
o. No. Name of Dye and Mfr. (pounds) 
16 137 Fast Yellow Extra—(IG) 
PaRt) Wie “NG oo oisc scien ccieie eawevads 250 
21 34 Chrysoidine RL Base—(IG)............... 25 
32 182 Brilliant Sulphon Red 10B—(S)........... 1,000 
40 56 Chrome Orange R—CDA) oc. cic cc cccs scenes 220 
54 Gt Semel Ree) Mec csiesaSickasscasasanss 1,000 
70 — Rapid Fast Red GL Paste—(IG)........... 2,000 
80 SS Pancreat ee)) 5 ak cae Sokawsbwwciowssna ce 25 
104 — Metachrome Olive Brown G—(Bro)........ 2,000 
105 88 Acid Anthracene Brown R—(IG).......... 200 
124 129 Chromazone Red New Conce.—(G)......... 220 
130 i Erika B Extra Powdet—(Q) o.0c.c.c0 cis oniekes% 55 
131 R22 Piva GCG): oan ook sesiae winds nice biewie 100 
172 159 Acid Alizarine Black R—(IG)............. 500 
184 MOS: Asmarantn— (SiGe) o.i.ccccccewssuccosscsoane 25 
278 — Benzo Fast Rubine BL—(By).............. 200 
288 256 Sulphon Cyanine G—(IG)................. 1,000 
316 273 Diaminogene Blue NA—(C) 
Diazamme Bine BR—(S) oivcscccccsessiccscs 1,265 
319 — Direct Fast Heliotrope 2RL—(By)......... 220 
325 — Diamine Brilliant Violet B—(IG).......... 100 
346 296 Cotton Yellow G Extra—(IG)............. 100 
349 — Benzo Fast Yellow 4GL Extra—(By)...... 11 
368 306 Ignamine Orange 3G—(B)................. 750 
376 S13 Cone Rebme BUG) «i... cicsicninscscceses 100 
382 319 Chloramine Red B—(S) 
Chloramine Red 3B—(S) 
Diamine Scarlet 3B—(C) 
Universal Bordeaux C—(IG)............... 2,588 
394 Sar “Weiversal Vasiet CCG) ido a ass acdc caesecws 25 
409 339 Diamine Orange B—(IG) 
iamine Oranme BH (O) o.oo sido sis siensenies 1,011 
423 349 Diamine Brown B—(IG).................5. 300 
430 — Polar Red RS Conc.—(G)............0000. 551 
436 358 Chloramine Brilliant Red 8B—(S) 
Chlorantine Red SBN—(1) 
Toluylene Red—(G) a... cossssisccsiane ses 3,110 
443 — Acid Anthracene Red G—(IG)............ 100 
446 362 Diazol Fast Purpurine N8B—(CN)........ 551 
448 363 Universal Scarlet C—(IG)................. 25 
449 364 Diazo Brilliant Black B—(IG)............. 5 
451 366 Deltapurpurine 5B—(Q) ................... 550 
508 415 Universal Light Blue C—(IG).............. 25 
543 — Diamine Brilliant Bordeaux—(R)........... 100 
561 449 Chlorazol Brown LF—(BD) 
Tristiphon Brown B—€S))...00660.c5csc00%s 2,100 
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Index Schultz Quantity 
o. No. Name of Dye and Mfr. (pounds) 
578 459 Universal Dark Blue C—(IG).............. 25 
590 47) Polypheny. Blue -GG—-AG). .<..o5ccscaccces 1,102 
593 474 Universal Dark Green C—(IG)............ 25 
598 477 Diphenyl Brown GS—(G)...............-. 551 
639 22 Xylene Light Yellow 2G—(S).............. 1,000 
640 PS: NOPEEACIB TAD ais ais carn saiescwminswancwa 50 
645 — Kiton Fast Yellow 3G—(I)..............00: 110 
653 —- Pyracel Orange: G Cone-—(8).... .esiceccasc 1,000 
658 496 Rhoduline Biue 6G—(IG) 
setogiaucine Conc-—(G) ...6....0cecse0ses 820 
667 503 Benzyl Green B—(1) 
Acid Green SGX Powder—(B)............. 562 
670 505 Light Green SF Yellowish—(Sieg) 
Light Green SF Yellowish—(IG)........... 155 
671 506 Erioglaucine AP—(G) ........ce.cccccccce 4,409 
672 507 Xylene Blue VS Conc. —(S)............... 1,000 
680 515 Methyl Violet—(Q) 
Methyl Violet Base—(1G) 
Methyl Violet NFB—(IG)................. 4,031 
681 516 Crystal Violet—(Q) 
Crystal Violet Extra—(IG)................. 910 
682 Re Sec ee |) 1,000 
696 528 Fast Acid Violet 10B—(By)................ 11 
704 536 Alkali Blue 3RC Cone—(IG) 
Atkal: Blue 4R—(0G) 00k ico csisssccscoucs 750 
707 539 Opal Blue Bluish—(IG) 
Wy REE REO io ss ios cae didedueavewead 150 
710 541 Brilliant Sky Blue G—(By)................ 100 
71 ONS Patent Bie Va) si ois inns oaiediicncaedcase 2,000 
71 545 Brilliant Acid Blue A—(IG) 
Kiton Blue A—(I1) 
Poseidon Blue BXX—(IG)................. 1.121 
715 546 Blue FF—(IG) 
Cyanol Extra—(C) 
Cyano] FF—(C) 
Xylene Cyanol FF Extra—(S)............. 2,018 
721 go2 Chromal: Bhic GO—(G) acon oidic nos ciesccsveves 331 
723 554 Chrome Azurol S Conc—(G).............. 551 
727 Sor (Chroma) ViGete MG) occ cicscinesseccswadcaen 110 
729 559 Victoria Pure Blue BO—(IG)............... 1,000 
731 ee aE TBD isis dais ocd arera'sdnodeerew aes 300 
735 564 Naphthaline Green V—(M)................ 329 
743 S70 Rhodamine SOD) ooonciscvccsacccaceccece 110 
749 573 Rhodamine B Extra (s. s.)—(IG) 
Rhodamine B Extra (s. s.)—(I) 
Rhodamine B Extra (s. s.)—(Q)........... 17,750 
751 574 Rhodamine 3B Extra (s. s.)—(IG).......... 250 
752 571 Rosazeine 6G Extra (s. s.)—(IG)........... 1,250 
758 S62 Bast Acid Violet R—(1G) 6...005565000ccccees 200 
762 — Chromorhodine BN—(DH) ................ 441 
773 592 Erythrosine—(Sieg) 
Erythrosine Pxa—(M) ccc ccsccicwscscces 55 
789 — Patent Phosphine GG—(I)................. 2,205 
797 608 Patent Phosphine GRNTN—(IG) 
Patent Phosphine RRDX—(IG)........... 1,750 
814 617 Universal Yellow C—(IG)................. 25 
815 618 Rhoduline Yellow 6G—(IG) 
TammGavae: TC) oii vie ac etennavee dace 700 
827 G71 Trdeslme Scariet—CUG) occcicickciesinccscccsas 100 
828 G72 Azo Canrmite GA—(0G) ois iccciccicdsecesceces 500 
842 680 Methylene Violet 3RA Extra—(IG)........ 250 
851 690 Diphene Blue B—(IG)..................... 200 
875 923 Fur Blue Black A—(IG) 


Fur Brown P, NZ, NZD—(IG) 
Fur Brown 4R—(IG) 
Fur Gray B—(IG) 
Fuscamine G—(IG) 





















































































Colour 
Index Schultz Quantity 
o No. Name of Dye and Mfr. (pounds) 
879 — Chromazurine G—(DH) ................... 441 
882 625 Modern Heliotrope DH—(DH)............. 551 
892 635° ‘Ee (1900 “TCD ) os kc asksc iis ccdstiocsnes 220 
924 660 Methylene Green G Extra Cone.—(S) 
Methylene Green W—(G)..............0.- 3,205 
971 748 Hydron Blue G Powder (s. s.)—(IG)...... 1,667 
1027 778 <Alizarine Red Paste—(G) 
Alizarine Red VI Extra Paste—(IG)....... 11,424 
1033. 779 ~Alizarine Orange A Paste—(IG) : 
Alizarine Orange AO Paste—(BD)......... 1,486 
1034 780 Alizarine Red S Powder—(By) 
Alizarine Red IWS Powder—(M).......... 1,451 
1040 784 Alizarine Red SX Paste—(IG)............. 838 
1053 — Alizarine Blue WS—(By) 
Alizarine Sapphire Blue S7—(1) 
Alizarine Sapphirol WSA Powder—(By)... 1,899 
1064 — Alizarine Cyclamine R—(IG)............... 3.881 
1071 808 Alizarine Green S Paste—(IG)............. 882 
1073 852 Alizarine Blue JR Powder—(By)........... 220 
1075 856 Alizarine Astrol B Powder—(1IG) 
Alizarine Blue AS Powder—(By).......... 954 
1077 860 Alizarine Direct Blue BGAQO—(IG)....... 750 
1085 862. Alizarine Blue Black B Powder—(IG)...... 300 
1088 855 Alizarine Sky Blue B Powder—(IG)........ 3,530 
1091 — Alizarine Rubinol 5G—(IG) 
Alizarine Rubine R—(By) 
Anthra Rubine B—CR)..00006060000000s006 1,050 
1095 759 Anthra Yellow GC Powder (s. s.)-—(B) 
Vat Yellow GC Powder (s. s.)—(B).s........ 3,104 
1096 760 Vat Golden Orange G Double Paste (s. s.) 
RENO). Gare cn atalals aise kal ssobopsh al aieehety .whoy sitecatisniacasaneien 2,200 
1097 761 Vat Orange RRT Paste—(IG)............. 4,778 
1099 763 Vat Dark Blue BOA Powder (s. s.)—(IG).. 400 
1102 765 Vat Black BB Powder (s. s.)—(IG)......... 1,429 
1104 767 Cibanone Violet R Powder (s. s.)—(1) 
Vat Brilliant Violet RR Paste Fine—(IG) 
Vat Brilliant Violet RR Double Paste 
Gs ON, os rocks forsidons teiaie a aca tiaalsiandoahalels 2,056 
1113 842 Indanthrene Blue GCD Double Paste (s. s.) 
BPMN ees ses es cave aticrca acc ther sKenapacecontecemnia AS 2,156 
1114 — Vat Blue BCD Paste Fine—(B) 
Vat Blue BCS Powder (s. s.)—(B)......... 3,319 
1115 843 Cibanone Blue G Powder—(I).............. 441 
1118 849 Vat Yellow G Double Paste (s. s.)—(IG) 
Vat Yellow G Powder (s. s.)—(B)......... 5,760 
1135 820 Vat Brilliant Violet RR Paste—(IG)....... 794 
1137 824 Vat Orange 6RTK Powder (s. s.)—(I1G).... 800 
1149 873 Vat Brown GR Paste—(IG)............... 2,500 
1150 833 Grenalone Olive B Powder (s. s.)—(GrE) 
Vat Olive B Powder (s. s.)—(GrE) 
Vat Olive R Paste—(IG) 
Vat Olive R Powder (s. s.)—(IG).......... 13,792 
1151 — Vat Brown R Paste—(IG) 
Vat Brown R Powder (s. s.)—(By)......... 8,117 
1152 — Vat Brown G Paste—(IG) 
Vat Brown G Powder (s. s.)—(IG) 
Vat Brown G Powder (s. s.)—(By)......... 6,544 
1155 925 -Algol.Red: B Paste—(CiG)..........5.6scccee 397 
1162 831 Vat Red RK Paste Fine—(IG) 
Vat Red RK Powder (s. s.)—(IG)......... 1,200 
1163 832 Vat Violet BN Powder (s. s.)—(B)......... 840 
116% 869 Vat Brown B Paste—(By)..........0....... 425 
1173 793 Cibanone Blue 3G Paste—(I)............... 2,204 
1174 — Cibanone Green G Paste—(I)............... 441 
1186 883 Indigo MLB/6B Powder (s. s.)—(IG)...... 2,500 
1188 884 Brilliant Indigo BB Powder (s. s.)—(IG).. 500 
1190 885 Brilliant Indigo B Paste—(IG)............ 2,543 
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(pounds) 


1211 910 Thioindigo Rose BN Powder (s. s.)—(K)... 880 


1212 918 Ciba Red 3B Paste—(1) 
Vat Red 3B Paste—(Q) 
Vat Red Violet RH Paste—(IG) 


Vat Red Violet RH Powder (s. s.)—(IG)... 15,339 


1217 913 Hydron Orange RF Paste—(IG)........ 
1222 901 Ciba Violet R Paste—(I)...........0.00 


1227 904 Helindone Brown G Powder (s. s.).—(IG)... 700 


1228 907. Anthra Scarlet 2G Paste—(IG) 
Ciba Scarlet 2G Paste—(I) 


Thioindigo Scarlet 2G Paste—(IG)...... 


UNIDENTIFIED DYES 


Acid Dyes 
Quantity 
Name of Dye and Manufacturer (pounds) 
PUGIG UR cere eG Sos cea ooo akeekan cdeaneecaewabn 110 
med Pune Bine WR Supra 0G) 6. 6 oscis sca ai-s dswdicleiacnnidisivn 1,102 
Acid: Rhodamine BG —CNG)) c0ooi6 boise i5.c's cians ba aiebve eaves 1,000 
PRC WE GENES oe wos Nia ancieicileccdee layare, wsaleewnaiavesesevauavica 100 
Alizarine Supra Blue A Powder—({[G).................. 4,000 
Alizarine Supra Blue SES Powder—(IG)............... 100 
Puan ast Green MAG — CNG). ooe ooo sciccia classics cacueeea 783 
Bryant Acid Blwe WEB) ooo 53 oea-4 wiessviesaiein serciere esasereseie 551 
Briltiant Milline Blitce B=(EG))ooiocciccccescaceieciace see ele iors 1,000 
POE OAS NIE SO) cas. 5 ace ceed ealdiers kiniv leis Sosrdlaeiarmece 220 
Brilliant Wool Blue FFR Extra—(IG).................. 1,250 
CG ASE EROS ao sse cao sass. oseasdis o<ieem aewieaaaen 220 
iat Past ranma) oi isscistissactbd cw evéicleearomweeeare 440 
AAGIER ARMAS REEL <UL) bg cc'5 ip casas os wh Sawa @aiee de arclaalorees wb. 661 
Brio Bast Wellow: AEG). os dsisieccasis aires a andtes ted 55 
Fast Acid Green BB Extra=(1G).... oo cccscccccecacicscsicas 800 
Ciera. Past Warect Bia) icc sce ssc ocala cdccede cieicnn 500 
BSN R I AeA NNN MERSIN) gsc aco elninc raielavacvor ein aves a wes Wie Spm caren aids 2,665 
Re east tela Fe Remi os icos ake calas: wisisid aire 25 
ATS HERS PRO Pee) Ns, 55s lace nie ssateamis ede ein be kcrulaceswuerers 220 
Basie Or ae Ga —— acess aaa k Seco eo eslaid aie area 200 
RE, SO EO) oss sree esta niebd-o ew pines warmers 200 
Mt EEG) PROD oho dics. we soca sb akaien eww dsaduawe 661 
Beis) WRU: PORE) cas g eins aig aap Shwe neste Wie apace aleve wee.) 441 
GOH IME GRO) vie vneascctanweaiwscar caeuaewrds 441 
Neolan ‘Green LEN Cone—(1)\...o.ouccicc cece ss caecuas sears 110 
TCM We INE OE ks Stevan a lacvin ane eraed as, ads eal eAneAwA 110 
Neotoiy] Black TL Extra—(1G)). .....0066 cscs ceaeceans 200 
MOR NUD) 55 Bo cot dere eine roche Sa AR eos how OU 200 
RONAN ar OND Sy 5.55 c cas tchar dla’ Oi si cucicosle. sie igtareed eacoaaioianow Goose 100 
Pilatus Fast Pink B—(IG)...... Siest E elaat carat pe ta Moar, cutie 300 
Pte We OR CR — 0) oni. eidic re a ecdacaita tras wrod. wien orien 551 
Dp eat tN a5 Seto Se vans. 1w asad Gls so aso alra a tetnio nave 600 
Swlohon ‘Oranwe G— OG) oieion os. s ein aes bbe w sisselae bsedie-as sie 500 
Supramine Bordesux B—(1G) << .0.600 668 sei ccwscuewans 100 
PEORME OIE TRICE SUIS) 5s occ o:scas0d band aoa wasees-se 100 
I te SN iia ne Rios bcn es ods ogseass ewer dees 100 
WV OGE Past MORAG Mot) bcidsins oars doceincealssaasios 441 
OE SE ee ire eta cites kcnxrsiosaserede een saree 220 
Xylene Brilliant Blue FFRX Conce.—(S)................ 100 
mylene Past Bike FP Gone =—(S) qin c0is ce ds cc sisasdekciss 1,000 
Vat Dyes 

Aviarine Tndigo SR Pastée—(1G)..... 6.60.0. des as ciea saa. 800 
Anthra Pink B Extra Powder—(B)................. 600 
Reais seat RIN i Soe a arn amrre da vesgiereisth eo bau eins 88 
Grelanone Red 3BR Powder (s. s.)—(GrE).............. 1,496 

Helindone Khaki IGG Paste—(M) 
Helindone Khaki IGG Powder (s. s.)—(M).............. 900 


(Continued on page 56) 
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SIXTH ANNUAL MEETING 


Charlotte, N. C., December 3 and 4, 1926 


| Eprror’s Notre.—The report that follows completes 
the Proceedings of the Sixth Annual Meeting, covering 
the Saturday afternoon technical session. The Saturday 
morning session report appeared in the December 27 
issue of the Proceedings, which also included the Open 
Forum session. | 


IEE PEE NCEE 
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Chemists and Colorists 


SATURDAY AFTERNOON SESSION 
December 4, 1926 
The Saturday afternoon technical session of the Sixth 
Annual Meeting convened at 2.45 o'clock, December 4, 
1926, in the Manufacturers’ Club, Charlotte, N. C., Dr. 
I. H. Killheffer presiding as chairman. 


Dr. Killheijjer—The first paper this afternoon will be 
one on “Physical to Determine the Effects of 
Chemical or Other Treatnients on Yarns,” by Mr. Chas. 
FF. Goldthwait. (Applause. ) 


Tests 


Chas. F. Goldthwa‘t—I feel some hesitation in present- 
inz this kind of subject to a group of chemists and dyers. 
ihe applications of it may not be obvious at once, but I 
think before I get through you will agree with me that 
tlie sub’ect has some interest, it is rather practical, and 
that perhaps we ought to know a little more about it. 

Mr. Goldthwait then presented his prepared 
paper : 


Physical Tests to Determine the Effects of 
Chemical or Other Treatments on Yarns 


By Cnartes F. GotptHwait 
Industrial Fellow, Mellon Institute of Industrial Research, 
University of Pittsburgh, Pittsburgh, Pa. 

As can be clearly seen from a reading of the more 
fundamental recent papers on textile research subjects, 
the solution of many of the problems of the industry lies 
in the application of pure physics, or of physics some- 
what flavored with chemistry. Coming to some of the 
simpler problems such as are met with every day, there 
are also applications of physical methods. 

In processing yarns or fabrics there arise several ques- 
tions as to the effects on the goods. Aside from color 
and the subtleties of finish, one wants to know whether 
the material has shrunk in length or area, whether it has 
become tendered or has gained or lost some desirable 
elastic quality. 


THe LENGTH OF A YARN SAMPLE 


Thus we encounter the old puzzle: How long is a piece 
of yarn? Since a more or less crinkly piece of yarn can- 
not be measured “as is,” the first thought is to straighten 
it out; but when is it merely straight and when is it 
stretched? If a skein of two-ply cotton yarn is put into 


1 
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a tensile testing machine and a very small load is applied, 
the yarn will stretch; if another increment of load is 
added, it will stretch further; then as successive loads 
are added and the elongations are recorded, data are ac- 
cumulated for a so-called stress-strain curve. Fig. 1, 
curve A, is such a curve for a 54-inch skein of six com- 
plete turns of ordinary 40/2 combed peeier cotton yarn 





ce 
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at 36 per cent relative humidity. In this case the loading 
was stopped just short of the breaking point on certain 
skeins, and the yarn unloaded a little at a time, the return 
in length being shown by the proper curve. 

Cotton yarn such as that in the present experiment is 
a very complicated structure consisting of possibly 150 
separate fibers at each point in its cross-section, held to- 
gether by nothing but twist and friction, and the twist 
itself is nothing but a friction device. When tension is 
applied, there is, as the curve shows, a complex series of 
events. There are a straightening of any kinks or crimps, 
a change in the twist angle as the component singles tend 
to straighten, a general tightening-up of the yarn struc- 
ture, a slip of one fiber on another which extends through- 
out the entire yarn, and finally, perhaps, an actual stretch- 
ing of the fiber substance. The break, however, except 
possibly in the case of very tightly twisted yarns, consists 
almost entirely of fiber slip and much less of actual break- 
ing of fibers. 

To go back a little, the problem was to measure yarn 
so that slight changes in length due to processing could 
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be detected or measured. It can be seen from the stress- 
strain curve that the yarn did not return, under the con- 
ditions of this experiment, to its original length. The 
similarity in the shapes of the two curves suggests that 
there is something approaching elasticity in the lower 
part of the first. Therefore the problem was narrowed 
down to finding a tension at which the yarn would be 
straightened, at least to an arbitrary repeatable extent, 
without being permanently stretched. 

The next series of experiments was carried out on 
regulation 24-ounce skeins of cotton yarn. One repre- 
sented by Fig. 2 was loaded to 100 pounds and then un- 
loaded. Obviously it was stretched. Other skeins were 
put through the cycle, each to a lower maximum load 
than the preceding, until at 25 pounds it was found that 
the curve, while not exactly tracking back on itself, did 
come back to the same starting point. Fig. 7 shows the 
average of six separate skeins, while Fig. 8 shows the 
average path when a single skein was sent through the 
cycle five times. It is evident then that, for this particu- 
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lar yarn, 25 pounds, or 10 pounds to an ounce of yarn 
in a 54-inch skein, straightens the yarn to an extent suit- 
able for measuring, and without making any permanent 
change of it. 

This particular value was worked out for a particular 
purpose, and has proved to be very satisfactory in use. 
It may suggest methods of working out similar problems. 
An English source gives as the standard tension the 
weight of a lea of the yarn in question. For the above 
yarn this would be 50 grains, and the writer was recently 
agreeably surprised to find that his own method works 
out 50.7 grains for each “end” of yarn in the skein. 

A matter of even greater importance is a test for 
strength, and conclusions as to the effect of chemical 
materials on yarns seem to be drawn at times from guite 
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an insufficient number of tests. While the skein or lea 
test is very widely used and will classify a given group 
of yarns in about the same order as single-thread tests, 
it does not meet general favor for critical work. Al- 


though made with 160 “ends” between the hooks of the 
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tester, one lea test is said to have the statistical signifi- 
cance of only eight single-thread tests. 

The usual rules call for twenty, thirty or fifty single 
thread tests as satisfactory for each sample of yarn, and 
no doubt these rules answer the purposes for which thev 
are intended. The difficulty with yarn testing is this, 
and it applies to practically all kinds of yarns: that if 
samples are taken, say before and after treatment, there 
may be more variation inherent in the yarn than is caused 
by the treatment. Therefore, unless there is some sort 
of check on the regularity of the sample, the conclusions 
from a group of tests may be entirely wrong. Any high 
degree of tendering, for example, could be detected; but 
if it were desired to determine the influence of a series 
of processes on cotton, a step at a time, as in bleaching, 
it would be necessary to have a much closer control. 
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As an example, we may consider two sections cut end 
to end from a wet warp of 378 “ends.’’ One section was 
allowed to dry by mere exposure to the air, while the 
other was dried at a high temperature to see whether 
such drying had any deleterious effects. Since the two 
sections were joined together in the warp, they can be 
considered identical as near as it is possible to get ordi- 
nary yarns that will be identical. After hanging side by 
side in the laboratory for twenty-four hours after dry- 
ing, 70 breaks were made from each, or about one-fifth 
of the total number of ends in each section of warp, and 
this would seem like a fair sample. Now the variation 
in textile materials follows somewhat the laws of chance 
just as does the variation of the length of the ears of 
corn from a plot of ground. There are various laws of 
statistics that are applied to the study of such natural 
phenomena, end they are applicable to some textile prob- 
lems. Without going deeply into the subject, it can be 


TIME-MINUTES. 
3 5 
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said that materials free to vary in what may be called a 
natural way will follow the probability curve, if a suffi- 
cient sample is taken to truly represent the material. A 
typical curve of this sort is shown in Fig. 10. 

Therefore, a simple test to see how nearly a sample has 
met the requirements, taken in conjunction with the 
known history of the sample, will give one a fair idea 
whether his result is reasonably correct. 

Setting down the first seventy results in each case 
in a manner which is self-explanatory, as shown in 
Figs. 11 and 12, it is seen that the data are quite scat- 
tering and that there is no approach to a probability 
curve. For this reason, an additional eighty tests were 
run on each sample, the new results being added to 
the first, as shown without the cross hatching. Tak- 
ing Fig. 11, it is still seen to be far from the char- 
acteristic form; and instead of varying around one 
average value it varies about 2 maxima, as though 
there might be two kinds of yarn in the warp. 
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Then another fifty tests were made on each, the 
threads all drawn at random as usual, and that was 
found sufficient to give curves of fairly satisfactory 
shape, although Fig. 12 now suggests two kinds of 
yarn. 

While it would not seem necessary, 200 ends were 
broken from each warp, or over half the threads in it, 
in order to get results which could reasonably be re- 
garded as comparative. 

The results were as follows: 


Strength Elongation Regain 
Par! ooo ckcaenn 1.266 lbs. 4.44% 6.00% 
Oven-dried ......... 1.246 4.17 4.90 
Difference absolute .. 0.020 0.27 1.10 
Difference relative 1.600 6.10 


If a greater difference had been expected between 
the two yarns and the accuracy requirement had not 
been so exacting, fewer tests would have answered the 
purpose. 

Theoretically these two samples of the same yarn 
might have contained traces of mineral acid, and a 
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weakening would have been expected in the one that 
was hot-dried. Actually it came out a trifle weaker, 
but consider that there is a higher regain for the air- 
dried than for the oven-dried. This alone might more 
than account for the difference, because each 1 per cent 
regain, between the limits of about 3 to 9 per cent, 
adds from 3 to 7 per cent to the strength of the goods. 
The figure depends greatly upon the construction of 
the yarn or fabric, but is accepted by the American 
Society for Testing Materials as about 6 per cent for 
ordinary yarns. 

The lesson to be drawn from this portion of the 
experiment is that conditioning yarn may give a com- 
parative basis in one sense but not necessarily in all 
respects. If one merely wants to know whether there 
is any practical difference between samples under the 
ordinary conditions of use, testing at air condition 
without reference to the exact moisture contents may 
be sufficient. For more scientific work, where the in- 
fluence of each factor must be checked through to the 
final result, the moisture determination must be made, 
and, as in the present case, it may reverse the result, 
although for practical purposes it may be said not to 
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make much difference in the usefulness of the conclu- 
sion—that there was no practical difference in the 
strength due to the method of drying. Even with all 
the precautions, the result was not very conclusive. 

In order to overcome the effects of irregularities in 
the moisture content of samples, it is sometimes rec- 
ommended to expose them under some specified con- 
ditions in a humidified chamber, and at the proper time 
to remove them and test quickly. The method has 
been tested and evidently found satisfactory for some 
purposes. A simple modification of it is to prepare 
desiccators with diluted sulphuric acid of such strength 
and vapor pressure as to give an atmosphere of the 
desired relative humidity, to put the samples in the 
desiccator for the necessary length of time for them 
to acquire the corresponding regain, then remove and 
make the tests. 

Such a procedure should not be accepted on faith, 
but should be checked very carefully if the samples 
are to be tested at an atmospheric humidity very dif- 
ferent from the relative humidity in the desiccator. 
As evidence that this factor may become quite impor- 
tant, the writer has observed relative humidities in 
laboratories under perfectly natural conditions, vary- 
ing from 20 per cent to over 80 per cent. That this 
may have a serious influence is shown by Fig. 13, 
which shows the behavior of small skeins of yarn that 
were conditioned to contain the amounts of moisture 
shown at the intersections of the curves with the chart 
axis. One of them was practically bone-dry, while the 
other was halfway between the accepted standard re- 
gain of 8% per cent and the regain of 6% per cent, 
which is frequently considered a standard in testing 
laboratories. They were transferred to an atmosphere 
of about 4 per cent relative humidity, freely exposed 
for one minute, weighed without further change of 
moisture, then further exposed for the intervals indi- 
cated, and weighed each time. The curves show the 
moisture gains and losses, which are summarized 
below: 


Total Exposure Regain at Gain in 


(minutes) Time Noted Regain 

Wa eincisrtiaibam ene eto wae tee 0.28 See 

Rilo cnx ce junsocetoieerask Pacts ahtuonnieie 2.69 2.41 

Bade Sigh a teak nance a BIAS os eae £.62 4.34 

Bile ne crigsiohe veins sovis fa caresese sm ae sae aioe oe 9.13 4.85 

DO esis iden Ose Ram eaurdesew ews 5.45 5.17 
Loss in 

Regain 

etn ce Pease se erknw ene . 7.66 gsi 

DR das AAs Sete A a wre 6.01 1.65 

De Sided easter pHa Sees 5.4 1.95 

Bie Seon aie ae eae ora eisneeinke ane ie one onels 5.71 1.95 

at a ea tiie ek Os Nas Se ees 3.63 2.00 
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It can be seen that yarn starting a little below 8 per 
cent regain dropped in the first minute more than 1% 
per cent and came almost to its equilibrium moisture. 
The bone-dry sample came nearly haifway to equilibrium 
in the first minute. 

It is evident that this is another procedure that 
should be used with some cCiscretion, and even more 





care may be required if the attempt is made to test 
bone-dry samples in an ordinary atmosphere. 

Coming back to yarn testing, it is, of course, not 
always necessary to make 200 tests on a single sample; 
but for most research purposes the writer has adopted 
100 as being a safe number, although sometimes it is 
more than absolutely necessary. Characteristic dia- 
grams for 100 breaks from single cones show that usu- 
ally this number is required for accuracy. Figs. 14 
and 15 are drawn free-hand just as they would be 
made in the laboratory. 

In Fig. 14, A and B show the values of breaking 
strength and elongation-at-break for a 40/2 cotton 
yarn at about 66 per cent relative humidity (6.76 per 
cent regain); C and D are similar data for the same 
cone of yarn at 9.73 per cent regain, tested at about 
82 per cent relative humidity. For completeness, the 
average values obtained are given as follows: 


Breaking 
Strength 


Elongation- 
at-Break 


At 66% relative humidity.... 2.05 Ibs. 6.34% 
At 82% relative humidity.... 2.28 V.27 
Difference, absolute ........ 0.23 0.93 
Difference, relative ......... 11.20 14.70 


' 

In this particular instance, for each per cent regain 

there is a difference of nearly 4+ per cent in strength 
and nearly 5 per cent in elongation-at-break. 

Fig. 15, A shows a one-sided diagram and B a double 


~ 
’ 











diagram, both for breaking strength. These were sup- 
posed to be comparative from the same cone but 
neither is very satisfactory. In B the average comes in 
the middle, where very few actual observations were 
recorded. 


CORRECTION FOR WEIGHT OF YARN 


The writer has sometimes applied another correc- 
tion to the results of tensile strength tests. In raw 
cilk testing it is customary to express the strength of 
the silk in grams per denier, thus furnishing a figure 
for the strength or quality of the silk substance un- 
influenced by variations in size. Similarly in testing 
cotton yarns, better comparative results may be ob- 
tained by taking into account differences in the bone- 
dry weights of the samples. This applies only where 
there is exact similarity in the yarns, except for some 
slight accidental variation in size, or where the 
strength is a function of cotton substance rather than 
of yarn structure, or of modification in its structure by 
some treatment. In one instance a series of tensile 


strength tests gave: 


GHART XXX. 


SKEINS OF VARIOUS YARNS. 
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STRESS-STRAIN CURVES FOR 54 INCH 


TENSION IN 
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Experiment Breaking 
No. Strength 
BRO faa dae ee Oba 161.2 
EP. aisnceniand Sesnditys (sna aiaian seas ING 160.0 
BOE tie ts fs se Sarit ces BRAS SS cls tc 151.2 
BRS aaa keener See te acd Nee on ype 150.0 


‘There was no apparent consistency between these fig- 
ures and the conditions of the experiments. On taking 
into account the bone-dry weights referred to the 
No. 3 as a standard, the figures became 167, 160, 155, 
152, which were in the order to be expected. ‘These 
were lea tests, averages of only 5 breaks, and were 
thus put upon the basis of yarn properties uninfluenced 
by slight accidental variations in yarn size. 


ELASTIC PROPERTIES OF YARNS 


The elongation at the break is frequently called elas- 
ticity and taken as a measure of the elastic properties 
ofa yarn. It is not true elasticity, because, even if not 
broken, the yarn would not come back to its original 
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length. Also, owing to the complex nature of the 
stretching operation, elongation at the break does not 
tell the whole story. Different kinds of yarn behave 
very differently, and a few characteristic curves are 
shown in Fig. 16 reduced to approximately compara- 
tive conditions. 

Briefly, the curve for cotton yarn (2) is about the 
same as that already discussed in Fig. 1. The artificial 
silk curve (6) is characterized by a very regular and 
slow increase in length for the lighter loads, and a 
sudden giving way. This familiar type of curve 
strongly suggests plastic flow, where a minimum force 
is required before there is any corresponding motion 
and a change of shape. 

By adding curves for the return as the stress is re- 
moved from the fiber, this curve becomes more inter- 
esting (see Fig. 17). Up to the pronounced bend the 
stretch approaches true elasticity, for the material will 
return to somewhere near its original length. Above 
the bend a large permanent elongation takes place, for, 
on unloading, the yarn does not come nearly back. 
The rayon has become finer and much more lustrous; 
in other words, it has become a “shiner.” 

Real silk has something of the property of the rayon, 
but the silk is so much stronger that the curve does 


not all come within the diagram. There is a similar 
drawing-out effect, which may appear in winding 
soaked silk. A dry skein that is partly run out will 
wind off at a low tension, while a full-sized skein 
heavy with soaking liquor will drag, require more 
tension, and stretch the silk. Cockly and corkscrew 
effects sometimes originate from this cause, as .the 
silk stretched to different degrees does not return uni- 
formly. 

Thrown silk in the form of a thread (5) is made of 
continuous fibers that run through its whole length. 
The shape of its curve at the lower end, as contrasted 
with that for the raw silk that has no twist, is due to 
the tightening up of the twist and the tendency for 
the single yarns to straighten, the same as in cotton 
but without the complication of slipping fibers. Crepe, 
with a higher twist, shows the effect to a propor- 
tionately greater extent (4). 

The wool fiber taken separately has a curve that 
resembles those for silk and rayon, while its yarn made 
up from many fibers shows something of the cotton 
yarn characteristics. 


There are elastic after-effects and slow returns to 
more nearly the original lengths that are not shown 
in these relatively simple experiments. Wool can ac- 
tually be stretched up to 70 per cent if damp, and will 
in time return to its original length, according to re- 
cent work by Speakman. Under ordinary conditions 
it has something of the same property, and that is said 
to be the reason that a wool suit lain away for a time 
will be found to look better when it is taken out again. 
The baggy knees, strained elbows and vanishing 
creases have come back to some extent. Storage, how- 
ever, has not yet become an accepted substitute for 
the tailor. 

Just as the stress-strain curves show the great dif- 
ferences between the elastic properties of yarns made 
from different fibers, they will also show differences 
that may be due to physical or chemical treatment. 
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Fig. 15 shows a group of cotton yarns, where curve C 
represents a yarn taken from a stocking in which the 
crimp due to the loops had been “set” by the dyeing 
It all came out at the be- 
ginning of the curve before the other effects appeared 


and finishing operations. 


to any notable extent. Curve A is for a normal two- 
ply cotton yarn, while B is for the same yarn simply 
wet-out as it might be for skein dyeing, and dried 
without any tension. Curve D represents a similar 
yarn that has been warp mercerized and therefore sub- 
jected to tension. It has been found by a large number 
of experiments that the past history may be very 
clearly reflected in the stress-strain curves, and the 
method is suggested for use where complete knowl- 
edge is desired of the effects of any process. 
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Such curves can be made by any device that will 
allow loads to be applied and corresponding elonga- 
tions to be measured. Machines can be purchased 
which will automatically give a continuous curve; and 
while this method of charting seems to be favored by 
most of the British workers, it does not seem necessary 
for ordinary comparative results. The writer‘s results 
have been obtained by different methods, but very 
largely with a modified Baer single-thread tester. This 
familiar type of machine was used simply because it 
was available. As shown in Fig. 19, sliding wedges of 
board were arranged to arrest the motion of the falling 
weight at any desired position, and extra hooks were 
applied to take skeins of the full length as found on 
the 54-inch wrap reel, or to take such skeins doubled. 
Elongations are recorded as units of length instead of 
a percentage. Small skeins of 6 full turns, or 12 
ends between supports, have been found just right for 
40/2 coton yarn, but the amounts of materials have 
to be varied to keep within the capacity of the ma- 
chine. 

The figures and curves given throughout this paper 
have been chosen as illustrations rather than for any 
general significance that they may have, for the inten- 
tion has been to discuss principles rather than to pre- 
sent definite research results. It is believed that a 
greater appreciation of the importance of such details 
will help eliminate the inconsistencies and unsatisfac- 
tory results that are so frequently encountered in tex- 
It is hoped, too, that some useful 
methods of treatment have been suggested. 


tile experiments. 


Chairman Killhe ffer—lIf there is no discussion on this 
paper we will proceed immediately to the next paper, 
“Modern Theories of Dyeing,” by Dr. R. E. Rose. (Ap- 
plause. ) 


Modern Theories of Dyeing 
By Dr. R. E. Rose 
E. 1. du Pont de Nemours & Co. 


The effort to find an explanation for the facts of dye- 
ing is a consequence of our inherent pleasure in trying 
to explain what we see. Theories of dveing have come 
to the front as we have realized that theories in general 
help us to understand the nature of facts and lead us to a 
better control of processes or, in other words, basic knowl- 
edge makes art more successful. Dyeing used to be so 
menial a job that nobody tried to explain it. It wasn’t 
thought worthy of such an effort; but when the scien- 
tific type of man arose this state of affairs changed since 
the scientist considers nothing menial; all facts are equally 
worthy in his sight. 
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EarLty THEORY 


In those early days dyeing was effected chiefly by the 
use of mordants and a very simple theory arose with 
which to explain the facts. It was that the fiber was 
opened up by the mordanting and then the cracks, as it 
were, were sealed up in the subsequent proceeding so 
that the dyestuff got caught inside the fiber. The first 
theory, then, was mechanical. With the coming of the 
artificial colors a lot more investigation was carried out 
and many facts were found which refused to admit of 
such a simple mechanical interpretation. 
of dyeing were then advanced: 

a. Chemical—An actual compound is formed between 
the dyestuff and the fiber. 

b. Mechanical—The dyestuff is deposited upon the fiber 
by what the physical chemist calls adsorption. 

c. Physical—The dyestuff is dissolved in the fiber as 
a solid solution. 


Three theories 


These thearies were upheld by their representative pro- 
tagonists, cach of whom adduced a great deal of evidence 
which favored his own pet interpretation, but, as in ali 
such cases, the contender for the opposing theory was 
very often able to show that the facts might be inter- 
preted exactly the opposite way. 


Tue DYESTUFF IN SOLUTION 


At this siege let us stop for a moment to consider the 
possibilities before us. Let us forget dyeing for the 
moment and simply consider a dyestuff in solution. The 
dyestuff in solution presumably is like any other body in 
solution. At the end of the dyeing operation it is out 
of solution. Now, without considering the fiber, how is 
it that a substance can be taken out of solution? To 
answer this question we have but to refer to the simple 
processes of inorganic chemistry. A substance may be 
removed from solution: 

a. By precipitation, that is, by causing it to combine 
with some other material which robs it of its solubility 
in the solvent. Usually the precipitation carries down 
only part of the substance, for instance, the precipitation 
of barium, as barium sulphate would leave an acid radi- 
cal previously combined with the barium in the solution. 

b. The substance may be removed by driving it off in 
the form of gas, as ammonia can be distilled from water. 

c. The substance can be precipitated by adding another 
liquid to the solvent in which the substance dissolved is 
not itself soluble. For instance, we can precipitate copper 
sulphate from water solution by the addition of alcohol. 

d. A substance can be removed by dissolving it in a 
liquid not soluble in the solvent, but into which the dis- 
solved material passes. For instance, we may extract an 
alkaloid from a water solution by shaking with chloro- 
form. 





e. The dissolved material can be precipitated by what 
is known as adsorption. This is what happens when 
animal charcoal is used to decolorize sugar. 

f. Finally, the substance may be precipitated by re- 
moving the solvent, it being left behind if it is not 
volatile. 

Let us consider the dyestuff solution; we have to re- 
member the possibilities by which the dye can be removed 
as we see it removed during the dyeing operation. How- 
ever, of the possibilities some are excluded at once. We 
do not precipitate the dyestuff by the addition of another 
liquid, nor do we precipitate it by removing the solvent; 
nor do we drive it off in the form of vapor. We cause 
it to precipitate inasmuch as it is precipitated by adding 
a fiber. Now, a fiber may act as does barium chloride 
when it is added to sulphuric acid; it is at least possible 
to think of it in this way. Or it may act as animal char- 
coal does and take up the coloring matter, but there 
seems no reason why it should not also act as an immisci- 
ble material in which the dyestuff is soluble and extract 
it from solution as chloroform or ether might remove 
some solutes. 


THREE THEORIES OF DYEING 


We come then to exactly the three theories which have 
been propounded. A chemical precipitation, adsorption, 
or solution. What is the evidence? I don’t want to 
bother you with it. There has been such a tremendous 
amount of it collected. I prefer rather to pick out a few 
facts and let them carry their own meaning to you. The 
earliest attempt at chemical explanation was that involv- 
ing the dyeing of wool by means of Magenta. Knecht 
was able te show that when Magenta dyes wool the acid 
of the Magenta, because Magenta is a salt, remained in 
the solution and the positive radical of the dyestuff went 
into the wool. This is exactly analogous to what hap- 
pened when we added barium chloride to sulphuric acid 
The opponents of this theory were able to show that the 
Magenta could be extracted by using alcohol and that 
there really was very slight evidence for saying that we 
were dealing with a real chemical compound. However, 
the opponents were not so very strong in the case of the 
dyeing of wool because wool is essentially a basic mate- 
rial which ought to be rather reactive and therefore it 
would not be surprising if some kind of chemical re- 
action were involved. 

Turning to cotton the opponents of the chemical theory 
had a much better case. They argued that cotton was 


chemically inert; that the dyestuff itself was precipitated 
on the fiber as a sodium salt; that the dyestuff was col- 
loidal and that the colloidal particles of the typical cotton 
dyestuff are positive while cotton itself is negatively 
charged as against water. 


They pointed out that the 
9 
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difference in electric charge would cause the first precipi- 
tation on the fiber; that once on the fiber there would be 
a tendency for the extremely fine particies to agglom- 
erate. However, there was also a tendency to come off 
because dyeings with direct colors are reversible in the 
sense that they bleed into water or onto neighboring fibers. 

Witte was the only strong upholder of the third alter- 
native. He argued that dveing, as a rule, came of solu- 
tion, and that the dyestuff passed into the fiber where it 
was held simply because it was more soluble in the fiber 
than it was in the water about it. This theory was neve: 
received with much enthusiasm, and a great many of the 
facts do actually contradict it so flatly that we may regard 
it as more or less abandoned except for the limited extent 
to which I shall refer later. 


Tite Absorption THEORY 


The adsorption theory requires that the dyes in solu- 
tion should actually be colloidal. Now that is something 
which can be proved easily and all the physical chemical 
work done goes to show that at least the cotton colors are 
partially under the conditions of the dye bath, in a high!v 
dispersed colloidal state. They are so highly dispersed 
that there are a great many particles present in a con- 
stant state of movement, known as Brownian movement; 
that is, the particles are so small that they are jostled an! 
pushed and rolled around by the molecules of the solvent. 
The degree of dispersion is increased by heating. It is 
decreased by the addition of mineral salts. What other 
evidence is there in favor of this theory? If we take 1 
dye which is very highly dispersed then it ought to be 
on the verge of being too highly dispersed to dye cotton. 
If we take a dvestuff which is too coarse we might easilv 
push it below the degree of fineness necessary for dyeing, 
and this all without making the solution look much dif- 
ferent. 

The best evidence in this connection is to consider the 
case of wool and cotton together. The proponents of the 
adsorption theory are not willing to admit that wool is 
in a different class, and they claim that the dyeing of 
wool is simply another phase of the same process. A 
very neat piece of work which lends itself to this argu- 
ment is one carried out by Haller, who took pigments 
such as Indigo Blue (unreduced), Alizarine Red, Para 
Red and Indanthrene Blue and shook them up with cot- 
ton and with wool. He found that the cotton was stained 
rather more than one would expect by mere chance con- 
tact with the pigment, but that the union between the 
pigment particles and the cotton was extremely loose, so 
loose that the particles could be washed off very largely 
by cold water and completely by hot water with some 
soap. Wool, however, took up the pigments much more 
firmly. Indigo, for instance, dyed the wool very feebly 


10 


but still sufficiently to speak of a dyeing, and it retained 
the color even when efforts were made to wash off the 
pigment. Under the microscope the condition in the 
case of the cotton was quite obviously that of coarse par- 
ticles distributed unevenly over the surface. 

In the case of the wool the fiber looked almost homo- 
geneously colored, although there were little granulations 
here and there. Haller argued that there could not pos- 
sibly be any question of chemical action between such 
inert pigments and wool, therefore he claimed to prove 
that wool and cotton dye in the same way. That being 
so, he went on to generalize and stated that those colors 
which dye cotton are less finely divided than those which 
dve wool. He was able to show that this is true by 
physical chemical methods. He argued from this point 
that it might quite well be that we could so influence 
the degree of dispersion of a dye as to make it at one 
moment a wool dye and at the next a cotton dye. 

He based his statement on the fact that the dyestuff is 
characteristically what the colloid chemist calls a poly 
disperse phase system which is temperature sensitive ; or, 
in plain English, a dyestuff in solution floats as particles 
of various sizes from those little bigger than molecules 
to comparatively coarse clumps, and changes in tempera- 
ture alter the average size of the particles. A rising 
temperature promotes fineness of division; therefore, said 
Haller, if we take a dyestuff which is a cotton dye at 
ordinary temperatures and leaves wool white, and _ boil 
it, it ought to dye wool and cotton to the same extent or 
perhaps it may dye wool deeper than the cotton. Now, 
of course, this is exactly what every union dyer knows 
to take place, but no union dyer has checked up cold 
dyeing union colors to find out how disperse they are. 
Haller did this and the actual physical measurements 
confirmed his theory very nicely. 


Wuat Is Tre FrBerR SURFACE? 


I think we can say that the adsorption theory of dyeing 
is the most generally accepted at present, but it still fails 
to explain all the facts, perhaps simply because we do not 
know the facts well enough. Adsorption refers to the 
surface of the fiber, but we must not confuse the surface 
in the ordinary sense of the word with that available for 
dyeing. At least, that is my present view of the case, and 
I should hke to see a great deal more work done in 
elucidating this problem on fibers whose structure we 
are able to control. 

I think 1f the investigator of problems of dyeing would 
turn to artificial fibers he might derive great benefit from 
doing so. Let me illustrate my point. All of you who 
have handlec the dyeing of rayon are familiar with one 
of its most offensive characteristics from the dver’s point 
of view, namely, that it is extremely apt to dye unevenly, 
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not in the ordinary sense of an uneven wool dyeing, but 
in the sense of uneven portions. For instance, half a 
skein may possibly come out 20 per cent deeper than the 
other half--that is an extreme case and rare now that 
the rayon companies check up on this point; but it is yet 
impossible tc dye rayon-faced piece goods owing to the 
practical certainty that the skeins used in the weaving 
differed. Why is this so? We do not know definitely, 
but these facts stand out: If we take two samples of the 
same rayon and examine the filament by making cross 
sections we may find that one has a more irregular out- 
line than the other; one is more shrunken and withered. 
as it were, the other rounder and fuller. 

If we do find this we will also find that the more 
shrunken fiber dyes to a deeper shade. This, of course, 
is exactly what we would expect from the adsorption 
theory. The surface of the shrunken fiber is greater; 
gives more reflections and actually more dyestuff goes 
on, but we may take two samples of dissimilar rayon 
which, on cross section, are found to be identical mechani- 
cally, and on dyeing them up find that one dyes much 
darker than the other. How 1s this to be interpreted? 
For instance, to give it its most extreme form, cupram- 
monium silk is a perfectly straight fiber without any 
wrinkles, but it dyes much deeper than viscose. Per- 
haps there is a difference in chemical composition. If we 
investigate this we find that such difference as exists is 
in favor of the cuprammonium not dyeing as dark as 
the viscose silk, so that this argument is rot sufficient. 

Now, if you will allow me a guess, it is that the spe- 
cific gravity of cuprammonium silk is less than that of 
viscose silk, disregarding the moisture present in the two 
fibers. That is, the actual substance of the cupram- 
monium filament, although it is round, occupies more 
space for a given weight than does the filament of the 
viscose sili and that leads me to believe that in dyeing 
we must regard the available surface as a good deal more 
than the mere outer edge of a microscopic cross section, 
and this although the dye may not apparently progress 
very far into the interior of the filament. 


Stupy NEEDED oN ACETYL CELLULOSE 


I should like to see work done on acetyl cellulose be- 
cause that is fundamentally different from viscose and 
we know that when it is dyed with basic colors we get 
a film; that is to say, the dyeing is comparable to that of 
cotton. When we dye acetyl cellulose with those colors 
especially manufactured for this purpose, we are dealing 
with a case of true solution; that is to say, we have here 
what Witte argued we must have in all cases. All those 
who have investigated this point agree to this. If that is 
so, I feel that dyeing in other cases may not be altogether 
adsorption. I am coming rather to agree with Georgevics, 





who insisted that there was a certain amount of color 
dissolved before adsorption took place. I am inclined 
to interpret Haller’s work on dyeing wool with unreduced 
pigment dyestuffs as being a case of solution in the fiber. 

Perhaps you will say that all of this is very pleasing, 
but it doesn’t help the dyer in the dyehouse. I think 
that it does. It always helps to understand more clearly 
what one 13 doing. If you appreciate that when you raise 
the temperature in dyeing unions you are increasing the 
dispersion of the dyestuff, thereby favoring the wool, or 
if you understand that the addition of sulphuric acid 
causes an increase in the positive charge owing to the 
adsorption of positive ions, which in turn enables the 
wool fiber to take up the negative particles of the dye- 
stuff, this also helps you to reason rather than to act 
merely as a machine. In the case of cotton dyeing the 
principal effect of the addition of salt is to decrease the 
degree of dispersion. This can, of course, result in the 
precipitation of the dyestuff, but if it is properly con- 
trolled it will keep the dispersion at the point at which 
the dyeing is most effectively carried out. 

Finally, if you understand that the dyestuff, when it 
is adsorbed on the fiber, is still capable of being moved 
and grouped in coarser aggregates, you will appreciate 
something definite about the results of soaping because, 
during soaping, as microphotographs show, pigment col- 
ors, like the Naphthol AS colors, and some of the vat 
colors, actually move on the fiber and group themselves 
in larger clusters and these larger particles resist wash- 
ing; and, moreover, they resist light distinctly better than 
the finer particles. The cenversion of the small into the 
larger paiticles is always accompanied by a change in 
hue to a greater or lesser extent 

To me it is these considerations that make of the dye- 
house an experimental laboratory of great interest instead 
of a place where there is nothing but dull, routine work. 
I am not employed in a dyehouse and probably if I were 
I would not last long because I would try some experi 
ment that would be extremely interesting but extremely 
painful to the management in their desire to produce 
passable goods. 

Chairman Killheffer—Is there any discussion on Dr. 
Rose’s paper? 

ellan «1. Claflin—I should like to call the attention of 
the Association and Dr. Rose to the very interesting 
work that Dr. Clarke of the X-Ray Laboratory of Tech- 
nology is doing on the theory, and say that one trouble 
perhaps about the work on artificial fibers is that it has 
peen shown by the X-ray work that in natural fibers we 
have more of an orderly arrangement of the atoms, a 
more exact orientation, as they express it which keeps 
them more systematic, more symmetrical substances than 
we get in the artificial fibers. Whether vou consider it 
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a chemical combination or adsorption (if there is a dis- 
tinction between them) I think that Dr. Clarke has 
shown in his book, which will be published quite shortly, 
that there is a distinct location of the dyestuff molecules, 
if you use the term (I believe they don’t admit there are 
any molecules now), that the dyestuffs, themselves, are 
distinctly placed around the atoms or molecules of the 
fiber, and that the X-ray point of attack is going to clear 
up the whole thing. 


Chairman Killheffer—Is there any further discussion 
on this paper?’ If not, we will pass to the next paper. 
“Vat Dye Development in America,” by Mr. Stott. 


Mr. Stott then presented his prepared paper. 


The Development of Vat Colors in America 


By P. H. Storr 
Newport Chemical Works, Inc. 


The twenty-five years which have passed since the first 
vat color of the anthraquinone series was discovered have 
naturally been devoted, in all circles interested in the 
development of these colors, to a great amount of re- 
search. This has been centered along the lines of both 
new dyestuffs and new uses for them. This association 
has, since its inception, contributed its share of valuable 
information in the application of these, the fastest of all 
known dyestuffs, to various fibers. There are unques- 
tionably present to-day in this meeting, many who have 
studied these colors from a special standpoint and whose 
information has probably never been published. Whether 
or not this knowledge is personal or public, it must be 
regarded as a great asset to the textile industry for, as I 
shall attempt to show you by figures, the demand fo: 
faster colors is increasing and consequently any new ap- 
plications of such colors must be regarded as progress. 


DIVISIONS OF SUBJECT 


I have been asked to speak to you on the “Development 
of Vat Colors in America.” In the face of what has 
already been accomplished it would be presumptuous, 
indeed, were I to attempt to describe the entire history 
of their application in this country. It is well known 
that American textile chemists were among the first to 
successfully use these colors in the pad and on the jig. 
I can probably give you no new information on this or 
on the dyeing of either raw cotton or yarn. Probably 
the most lucrative field of research has been the dyeing 
of viscose, for which these colors are admirably suited. 
Their application to pure silk, particularly in the piece. 
presents a further field for development. 


If, therefore, you will bear with me, I would like to 
divide this paper into two parts: 
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1. To trace, as briefly as is consistent with the impor- 
tance of the subject, the development of American-made 
vat dyes to the present time, and 

2. To outline future possibilities in production and 
application, if for no other purpose than to suggest pos- 


sible fields for further practical research. 
Wuat Is a Vat CoLor? 


While it may seem unnecessary, let us first of all de- 


vat color.”” As a matter 
of actual fact, vat colors have been known to man since 


fine what :s meant by the term 


what we are pleased to term “prehistoric times.” They 
took their name from a process of fermentation of natu- 
ral plants, 100ts, etc., which, by this process, could be 
converted into coloring matters. This fermentation was 
conducted i: large wooden “vats,” and the name has been 
adopted by modern dye chemists because Indigo was one 
of the products of this fermentation process and, there- 
Modern 
chemistry pas done away, practically altogether, with both 


fore, is probably the oldest known vat color. 


natural Indigo and the fermentation vat and has sup- 
planted the fermer by synthetic Indigo, and the latter by 
a reduction medium—sodium hydrosulphite. This com- 
pound, and its derivatives, in the presence of alkali has 
the power of converting the otherwise insoluble Indigo, 
into its sozcalled leuco derivative, in which form it has 
affinity for both vegetable and animal fiber. Other dye- 
stuffs, thea, which possess this characteristic, have come 
to be known as vat colors, and the modern definition of 
such a color is one which is insoluble in water and dilute 
acids and a'kalies, but which, when reduced in alkaline 
solution, changes to its leuco form, and in this condition 
is soluble and substantive to vegetable and animal fibers. 

Synthetic Indigo was first made in 1882 by Bayer and 
the process was developed commercially as we all know. 
Vat dyestuffs other than Indigo were first produced in 
1901 by Bohn. 

What we to-day regard as vat colors are not neces- 
sarily of similar chemical constitution to Indigo. They 
can be devided into two main classes: 


1. The Anthraquinones. 


« 
Y 


2. The Indigoids 


From their inception in 1901, until 1914, various brands 
of German or Swiss origin made their appearance under 
the names Indanthrene, Algol, Hydron, Helindone, Thio- 
Indigo and Cibanone. In the fiscal year 1915-1914, fifty- 
eight different colors of the anthraquinone class, and 
thirty-six of the indigoid class, were imported into this 
country, in amounts of about 134 million pounds of the 
former, and rather over 300,000 pounds of the latter, 
exclusive of Indigo itself. 





<n 


PRET PES 








MRA SEEPS”: 


January 10, 1927 


American Dyestuff Reporter Sample Swatch Quarterly 








Proceedings of the American Association of Textile Chemists and Colorists 


I can give you some of the figures of the more im- 
portant: 


Pounds 
WIEN, So Sc ets Or etn te ie ada Wales ae en oe 8,507,359 
indanthrene Blue GCD. ..<....06 3 cans<60% 478,980 
Indantarene: Blue RS) 6.6 6.60660 dese sess 187,379 
indantnrene Yellow G ...606:.sisse0s dass%cc 75,192 
Indanthrene Green B ... i: 2. 200s000 500% 12,227 
Indantivene Violet FR ook cisnass cca cass 68,419 
Indanthrene Golden Orange R............ 50,496 
Indanthrene Black 8. ces sccasccasases 50,034 


So we see at once that American dyers realized the 
possibilities of these colors and, with the outbreak of 
war in 1914 and the resultant well-remembered dyestuff 
famine in this country, the lack was felt at once, along 
with all other classes of dyestuffs and caused the birth 
of the American vat dye industry. At the outset, efforts 
were directed toward increasing the production of direct, 
acid and sulphur colors, which has previously been made 
on a more or less limited scale. 
course, are not hard to find. 
portant basic ones were: 


The reasons for this, of 
Some of the more im- 


1. To supply the consuming trade with colors which 
were important as to bulk. 

2. To utilize to the fullest possible advantage the avail- 
able raw materials and scientific knowledge. 

The achievement of these two things alone in a com- 
paratively short space of time, represented a remarkable 
scientific triumph for America; but yet, while they were 
gradually being accomplished, plants were being built, 
technical organizations carefully selected and trained, and 
upon the very fragile structure of German patent litera- 
ture, scientific investigation was being started in a hith- 
erto untouched field—that of vat dyestuffs. The diffi- 
culties encountered were sufficient to discourage the most 
optimistic. In addition to the lack of correct scientific 
data referred to above, the ghost of lack of raw material 
presented itself with an ominous gesture. 


EarLy RESEARCH ON VATS 


In the chemical research work it was necessary to start 
at the very bottom and study the fundamental principles 
underlying the chemistry of anthracene and anthra- 
quinone. As the name implies, the latter is the starting 
point, or base intermediate for vat colors of the anthra- 
quinone series, to which belong Blue GCD, Yellow G, etc. 
Anthraquinone is made by the oxidation of anthracene, 
a raw material present in coal tar. 


In the fractional distillation of coal tar there are four 
main 
points : 


fractions, which are classified by their boiling 





Se Peer rrr, ere 
2. MGC ONS 4. ices anew 
3. Heavy oils ....... 
4. Anthracene oils 


Up to 170 deg. Cent. 
170 to 230 deg. Cent. 
230 to 270 deg. Cent. 
270 to 400 deg. Cent. 


The question of economy of operation enters here, as 
the pitch left as residue of the distillation cannot be suc- 
cessfully used for road making if all the anthracene is 
extracted. Therefore, it lost much of its value as a by- 
product, and the anthrecene kad to stand the cost. This, 
coupled with the fact that there was no American pro- 
duction of pyridine, which is the extracting solvent for 
anthracene, made matters very unsatisfactory from a 
standpoint of cost of raw material. 

Thanks, however, to the invaluable work performed by 
the Government chemical staff in 1917, it was discovered 
that naphthalene vapors could be changed into phthalic 
anhydride by suitable catalysts. This admitted of the 
making of anthraquinone by the condensation of phthalic 
cnhydride with benzene to o-benzoyl-benzoic acid. By 
splitting off water from this, one arrives at synthetic an- 
thraquinone. The chemical reacticns governing these 
changes are as follows: 


Oi 


NAPHTHALENE 


° 
r% cA 
a Le 
“s 
*, 
PuTHacic AntyaRiDE 


we, 

4 > 

Pe ¥ 
¢~ c 


ANTHRA QUINONE 


O- Benzove ~ BENZOIC 
Acio 


From here on the actual problem of the dyestuffs them- 
selves presented itself. Or, I should say, each individual 
dyestuff presented itself as an individual problem. I have 
not time to enter into a technical discussion of the diffi- 
culties encountered and the problems solved, but rather 
let me here pay a tribute to the chemists and engineers 
who overcame the old, #nd are still attacking the new diffi- 
culties. Just as actual dyehouse problems are not entirely 
solved in the beakers of the laboratory, so are the manu- 
facturing problems of vat colors quite different from the 
same problems encountered in the laboratory. 


MANUFACTURING DIFFICULTIES 


Apparatus which must resist the action of powerful 
chemicals at temperatures of 200 deg. Cent. and pressures 
of 800 pounds per square inch, had to be designed and 
constructed. In:numerable difficulties of filtration, evapo- 
ration and separation presented themselves, but by 
patience, perseverance and skill these were gradually 
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overcome, and as early as 1919 the first American-made 
anthraquinoue dyestuff was produced. As you all know, 
these colors appear on the market as Anthrene Colors 
made by the Newport Chemical Works, and Ponsol Colors 
made by the Du Pont Company, which are the two main 
producers. On August 15, 1920, the Newport Chemical 
Works introduced Anthrene Dark Blue BO, quickly fol- 
lowed by Anthrene Blue GCD and RS, Green B, Brown 
BB and Yellow G. The year 1922 saw the introduction 
of Anthrene Jade Green, unique in its position of being 
the brightest vat green ever produced, and significant in 
the fact that it has no German prototype. This, indeed, 
was a most signal triumph for the creative ability of 
American chemists. Realizing the necessity for a com- 
plete iine, both ma ufacturers continued to introduce ad- 
ditions to the an.-_aquinone line, and then turned their 
attention to the indigoid group. The tabulation of colors 
as produced by years, is as follows. This includes 
both manufacturers. 


Colour 
1919 Schultz No. Index No. 
BO MGC) acco tavnsee nd 812 1113 
PIER Gay (3 cies, uiucicon kes eas S49 1118 
Dee Bie BO noni ccc cece 763 1099 
Green We nike ho ssc aes 765 1102 
MUNG IRS ors encecidin tad scape bes 766 1103 
1920 
MO EOS: fie Ose kaeieaiwrens 837 1106 
WiOlet TOBE iu. Ss secs dices 767 1104 
PREMEED SES 88 no Argrcls eee acer 867 1120 
1922 
BE NE Beinn inca 5s orn ee 1101 
MANERA ops Bn ois alate Gaeta voho 843 1115 
RRS Ny esata a Senda, aprons seit het 1114 
1923 
Golden Orange G......... 760 1096 
UNI Oa co cos eisai esti Pavad aavaics 8-40 1109 
PAS WEEE. Ge eyed ecw arin 
1924 


Golden Orange RRT ..... 

Golden Orange 4R ....... a ee 
PROG LEON gc cp be kiOake cdc a miancs 831 1162 
eee Th a knkivnss 

URS Nes eA Be it otk 


Catt ein irdc ce nba Sosa anaes 


1925 


Red Violet RRN......... stl 1161 


1926 
UI ke Bika ad Aten whuections 
MEME UME 2)2.6 aden betiatacder 
*Brilliant Red 3B ........ 
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EN, cake peaeQmawinn 832 1163 
PON GE ae snck whines 
PR ME. Sod dsh kouype bens 





*Indigoids. 


Definite proof of the demand for faster and_ better 
colors by the public, and a desire on the part of dye users 
and manufacturers to supply them is shown by figures 
(covering vat dyes only) taken from the Dye Census of 
the U. S. Tariff Commission for the years 1914-1925, 
inclusive. These figures do not include Indigo. 


Year Production Imports 
RUE Ae tt cwciieae ealsiseetants 1,945,304 
MUNG 5 sec eesce sana eiteandue,evays BERD evra seceb oh 
ee 5 res sous. Saisie Saree, ohare OCA d cans 
RP Rs evi a. schema eyayanions SOOSOO ss isa aurea 
PES es iha3: as reas ae 1,159,868 761,363 
||), 22 | | Ce eee eR ORE ee 345,152 1,045,370 
RMR eecirscch Susan Gatos cee 1,075,992 1,548,519 
Bed iit cos Dye es gece ts ee 1,766,383 1,207 554 
Be nei he A eee 1.821.319 1,493,851 
NIG Ses eves peasieta nies 2,608,361 2,416,890 


We thus see that American production in 1925 exceeded 
the total importations in 1914 or any succeeding year. 
This is most convincing proof of the good-will and en- 
terprise of the American manufacturers. The quality of 
his products is as good as European products, and in 
some cases better. The line is rapidly being increased and 
will, with the support cf attendant industries, soon reach 
a point when America will be as independent of imported 
vat colors as she is to-Gay of imported direct, acid and 
The close and confident co-operation 
necessary to the success of any new enterprise, must be 
given by all concerned. We must support, to the utmost 
of our ability, our own professional skill; we must look 
continually for avenues of progress and development in 
all branches of the industry; we must seek to create, as 
well as imitate. Pasing our thoughts always on the fun- 
damental desire for conquest and success, then let us with 
all means at our command, meet the increasing demand 
for faster colors by developing the uses of these colors, 


sulphur colors. 


knowing that such development wiil receive the heartiest 
co-operation of the manitacturers, and encourage further 
additions to an already very compiete line of American- 
made vat colors. 


Vat Colors FoR SILK 


I have with me a number of dyeings on various fibers 
made by various methods which are intended to illustrate 
what can be done with vat colors, and I shall refer to 
these in this, the second half of this paper. 
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It probably is not necessary to say much about the 
application of vat colors to cotton. On July 18, 1925, 
M. Mackenzie read a paper before the Southern Section 
which dealt at some length with application. At the last 
annual meeting, F. Warshaw presented a paper on the 
dyeing of rayon, and there have been several others at 
various times. For purposes of illustration, therefore, 
you will find in the collection of dyeings referred to: 


1. Dyeings made in the Franklin machine on cotton 
yarn. 

2. Piece goods—cotton. 

3. Dyeings on viscose twist. 

4. Prints and colored discharge prints on cotton. 


What I more particularly wish to do this afternoon is 
to submit for your consideration some experimental data 
which led us to investigate the practicability of dyeing 
vat colors on pure silk piece goods. 

The latest development in the manufacture of vat colors 
is the recent introduction of the so-called Indigosol 
colers. These dyestuffs are derivatives of vat colors, but, 
as distinct from vat colors themselves, are soluble in 
water without caustic soda, and in this form are sub- 
stantive to both vegetable and animal fibers. They un- 
doubtedly have created a lot of interest, particularly 
among silk dyers. At present, however, they are not only 
high in cost, but are relatively weak tinctorially, particu- 
larly on cotton. It is noc in keeping with the established 
policy of “Newport” to bring its products to the atten- 
tion of the consuming trade until such products are actu- 
ally ready for distribution. but as I am speaking on the 
American development of the industry, I can state that 
we have made a number of soluble Anthrene Colors which 
have been called “Sol-Anthrene.” As far as research 
has progressed, it appears that the process of making 
anthraquinone dyes in a soluble form is accompanied by 
considerable loss of tinctorial value. I have in my col- 
lection of dyeings silk crepe dyed on an experimental 
reel for purposes of illus:1ation. 

Our own opinion is that the regular anthraquinone and 
Indigoid dyes can, and will be, successfully dyed on silk 
without difficulty, and so obviate the necessity for the 
weaker and comparativeiy more expensive soluble vats. 

While the dyeing of Celanese can not be done with vat 
colors, beautiful effects can be produced in a Celanese- 
cotton mixed fabric by dyeing the cotton with vats and 
cross dyeing the Celanese with colors suitable for this 
fiber, as most vat colors leave Celanese practically white. 
Again, while conflicting with our firm’s policy as regards 
the announcement of new colors, and, therefore, only 
with a view of making this story of American develop- 
ment as complete and up to the minute as possible, I may 
say that we have now in preparation a series of so-called 
Cel-anthrene Colors. The name is self-explanatory. I 
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have dyeings with me which will illustrate a few of these 
colors oa cotton-Celanese goods; the cotton being dyed 
with Anthrenes and Thianthrenes. 


ProBLEM oF Caustic REDUCTION 


Just as soluble vats require no caustic soda, so’ must 
the quantity of this chemical be kept as low as possible 
in dyeing cotton-Celanese mixed goods to avoid partial 
saponification and loss in luster. Therefore, the question 
arises, “How much can the caustic be reduced?” The 
answer is that it varies somewhat according to dyestuff 
and depth of shade, and must be determined by experi- 
ment. I have some data here which I have arranged in 
tabulated form, showing that the quantity of caustic soda 
usually recommended can be reduced without any great 
loss in strength. These figures are based on laboratory 
tests on cotton: 


Caustic Soda 


Decreased Amount 
Conc. Conc. 
gms-liter %  gms-liter 


Usual Amount 


Color—10% dyeing % 


Wee GAD no casas 12 6 4 2 
RO GS. nkexners 12 6 4 2 
Jade Greén ........ 12 6 z 3.5 
PU sco when 12 6 5 2.5 
_ gg ere 12 6 4 2 
Golden Orange G... 12 6 5 2.5 


It was now thought that there was “ possibility of using 
this information in the application of vat colors to pure 
silk. This fiber has been successfully dyed in the skein 
for some little time. A partial neutralization of the 
caustic soda by sodium bicarbonate is a method which 
has been recommended. This, however, does not reduce 
the alkalinity in terms of Na,O. A number of so-called 
“protective colloids,” of which animal glue is probably 
the most common, have been used. Aids to penetration, 
such as Neomerpin H, Pyridine, etc., are employed. Is 
it possible, therefore, by using a combination of reduced 
alkalinity, and other means, to obtair more satisfactory 
dyeings on pure silk? That is the thought I want to leave 
with you as deserving of consideration for future devel- 
opment in application of vat colors. 


Generally speaking, the indigoids or thianthrenes are 
best adapted for this work, due to their greater affinity as 
a class than the anthraquinones. There are, however, 
many of the latter which are very well suited. It is my 
good fortune to have for your inspection dyeings on pure 
silk piece goods made in a semi-practical jig of sev- 
eral vat colors. 
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These are tabulated as follows: 


Caustic Soda 


%  Ozs.per Grams 


Color Dyeing 100 Gals. per Liter 
Anthrene Jade Green Supra.. 12 43 3.2 
Thianthrene Brilliant Red 3B. 10 27 2 
Anthrene Golden Orange G.. 12 27 2 
Thianthrene Orange R...... 10 27 2 
Thianthrene Scarlet GP ..... 10 34 2.5 
Anthrene Violet 2R......... 3 27 2 
Thianthrene Pink FF ....... 1.5 47 3.5 

Hydrosulphite 
%  Ozs.per Grams 

Color Dyeing 100 Gals. per Liter 
Anthrene Jade Green Supra.. 12 35 2.6 
Tléanthrene Brilliant Red 3B. 10 24 1.8 
Anthrene Golden Orange G.. 12 26 2 
Thianthrene Orange R...... 10 24 1.8 
Thianthrene Scarlet GP ..... 10 24 1.8 
Anthrene Violet 2R ........ 3 22 1.6 
Thianthrene Pink FF ...... 1.5 30 2.2 


Constants, bath ratio, 1:25; glue, 3 per cent on material; 
Pyridine one-half pint per 100 gallons. 


There has been no appreciable tendering of the silk; 
the dyeings are level; the penetration is quite good. The 
general fastness, of course, is about the same as that ob- 
tained with the same colors on cotton and viscose. 

As I said earlier, if soluble vat colors are the only ones 
which will solve the application of faster colors to silk, 
American manufacturers will supply them. Surely, how- 
ever, we want to investigate to the fullest the latent possi- 
bilities in what has already been supplied. 

Vat colors of American manufacture offer a complete 
line of shades; they are available; they are equal to any 
that are being imported; they have excellent tinctorial 
value and stand as a monument to American scientific 
genius. 

If I can close this paper feeling that I have indicated 
further possibilities of their application, I shall feel that 
the time spent in its preparation has been profitable. 


Chairman Killheffer—The program called for a five- 
minute recess during the afternoon, but we fell very 
much behind in our program in getting started so with 
vour permission, instead of the five-minute recess, I am 
going to call on Mr. Cady, the Chairman of the Com- 
mittee on Prize Awards, to make his report which will 
only take a few minutes. 

WV. H. Cady—Mr. Chairman and Gentlemen: This 
Committee was appointed by the Council to award the 
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Association prizes for the best papers read at meetings 
and published in the AMERICAN DyesTUFF REPORTFR 
during the year beginning December 1, 1925, and ending 
November 1, 1926. The Committee with the approval of 
the Council has voted the following awards: 


Seventy-five dollars to Dr. E. K. Strachan of Brown 
University, for his paper, “The Accurate Measurement 
of Hydrogen Ion Concentration as an Aid to the Textile 
Chemist,” presented at a meeting of the Providence 
Section ; 

Fifty dollars to William D. Appel, for his paper, “A 
New Lamp for Fading Tests,” presented at the last An- 
nual Meeting; 

Twenty-five dollars to Walter E. Hadley for his pa- 
per, “A Brief Resumé of the Disposal of Trade Wastes,” 
read at a meeting of the New York Section. (Applause. ) 

Chairman Killheffer—We will now have a paper on 
“The Chemical Coustitution and Fastness Properties of 
Colors,” a very interesting subject, I am sure, by Dr 
Wuth. 

Dr. Berthold Wuth presented his prepared pa- 
per, passing out sanyples in the way of illustration: 


The Chemical Constitution and Fastness 
Properties of Colors 
sy Dr. B. Wutn 
Ciba Company, Inc. 


Fastness of dyes and colors is an old and much de- 
bated problem and its solution is more assiduously soughi 
to-day than ever. Up to the days of the aniline dyes 
there existed two distinct classes of dyers, the fast color 
dyers and the loose color dyers—in French known as 
les teinturiers au grand teint et au petit teint—so named 
after the two volumes of the excellent work of the French 
Minister Colbert: “Jnstruction generale pour la teinture 
des laines de toutes nuances ct pour la culture des drogues 
et des ingredients qu’on y employe.” The fast color 
dyers were restricted for the production of their colors 
to the use of woad, indigo, sumach, gallnuts, madder, 
wau, cochenille, kermes, terra marita, curcuma, etc., 
whereas loose shades were produced with safran, brazil- 
bark, campeche, hiset, litmus, orleans, orseille, japan- 
bark, etc. 

Under such circumstances the problem of fastness was 
simple, but the introduction of the fugitive aniline dyes 
rendered the line between fast and loose colors to a great 
extent indistinguishable. The scientific achievements in 
color chemistry did actually not improve but rather de- 
teriorate the fastness of color, and it was many years 
after the discovery of the first aniline dye that resistibie 
colors could be produced on animal and vegetable fibers 
with chemical synthetical products. 
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INFLUENCE OF CONSTITUTION ON SHADE 


The range of azo dyes and of the derivatives of triary]- 
methene, etc., seemed inexhaustible and therefore also the 
possibility of producing any desired shade in any de- 
sired degree of fastness. Accordingly scientists sought 
at an early date to find constant connections or relations 
between chemic1l constitution on the one hand and color 
and fastness on the other hand in order to be able to 
solve given problems on a theoretic basis and to elim- 
inate endless empiric experiments. Thus in the course of 
time there originated the still very incomplete theory of 
the influence of the constitution of dyes or the shade and 
*astness of color. 


It is a simple matter to define exactly the shade of a 
primary color as each primary color has its distinct posi- 
tion in the solar spectrum. With secondary colors it is 
much more difficult, and tertiary colors with the inter- 
mixtures of white, black and gray are almost indefinable. 
How extremely difficult a classification of colors is, be- 
comes apparent on perusal of the marvelous work that 
has been done in this direction of which that of Oswald 
is especially elaborate and prominent. None, however, i: 
practically perfect, a fact proved by the limited success 
in introducing them for technical purposes. If colors 
themselves cannot be strictly classified, how much more 
difficult must it be for the scientist to build up the chemi- 
cal molecules ad libitum for the production of a cer- 
tain color. The actual work accomplished in this direc 
tion is certainly great, but it is still fractional even in its 
limitation of deliberating constitutionally the direction of 
color in the spectrum. 


An example of the methodical influence of chemical 
constitution on the change of color is found in the alkyla- 
tion and halogenation of magenta or parafuchsin. 
Methylation of parafuchsin leads to Methyl Violet 2B 
and Violet Crystals, methylation and genxylation to 
Methyl Violet 6B, through the further modifications to 
Malachite Green and Briliant Green and to the halo- 
genated Turquoise Blue. 


INFLUENCE OF IMPURITIES 


The influence of impurities and of by-products in the 
manufacture of a dye on the purity of the color can also 
be typically observed in magenta which according to th> 
amount of these impurities and by-products yields dyes 
such as Cerise, Grenadine, Marron, Cardinal and finally 
Phosphine. 


Technically of greater value was the observation .f 
systematic relations between constitution and color in the 
group of azo-colors, both direct cotton dyes and acid 
dyes. Numerous other examples could be mentioned, 
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but it would require more than the allotted time to enu- 
merate them. 

From an early period of dyestuff chemistry we have 
such proofs of the perception of certain connections be- 
tween constitution and color; much later a similar con- 
rection was observed between constitution and fastness. 
Few specific publications on this question are to be found 
in literature, nevertheless it may be said that this study 
has produced more of a positive nature for the industrial 
use of dyes than has the parallel study pertaining to color. 

Some early examples of which brief mention may be 
rade were surely haphazard observations. As an illus- 
tration in the basic group let us take the influence of an 
ethyl group in the carboxyl rest in Rhodamine. We 
reach here a certain point of contact between the influence 
of constitution on color and on fastness. From the faster 
diethylrhodamine we obtain the considerably more fugi- 
tive, but the brighter, the more beautiful, and more yel- 
lowish Rhodamine 6G. Jn this case the constitution is 
changed in order to influence the color without consider 
ing the change in fastness; on the other hand, however, 
the faster diethylrhodamine can be produced from 
Rhodamine 6G by elimination of the ethyl group from 
the carboxyl rest. 

A typical example in the class of direct cotton colors 
is the increase in fastness obtained by the alkylation of 
Brilliant Yellow to the valuable Chrysophenine. Further, 
the influence of the sulphogroup on triarylmethene dyes 
is perhaps worth mention, whereby the basic character is 
destroyed and the valuable group of acid dyes is pro- 
duced which as regards affinity for the fiber and fastness 
to alkali show considerable advantage over the mothe 
dyes. 

From these empiric beginnings up to the scientific and 
methodic modulation of the indigo molecule which has 
given us the interesting, important, vaiuable and com- 
plete range of color of the indigoid vat dyes was a long 
way of earnest research and keen observation. The 
speaker bus taken upon himself to draw a short sketch 
of constitutional changes in fastness from the start up 
to the present time in which water-soluble complex metal 
cempounds of technically valueless dyes represent sub- 
stantive dyes of remarkable fastness. 


INCREASING FASTNESS BY CONSTITUTIONAL CHANGE 


The most generally known methods to increase the 
fastness of a dye are all based on a constitutional altera- 
tion of the molecule, but the methods in practical use 
necessitate two distinct steps. The dye chemist builds 
the dye molecule so as to react in a certain manner, but 
the final change of the constitution is left to the dyer or 
printer as the case may be. 

Such is the case in the large group of diazotizable, 
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cirect dyeing cotton dyes. They are all azo dves of 
various structure, but all possess the common character 
of containiny one or more reactive amido groups. That 
these be present is the problem of the dye chemist who 
has in view the subsequent change in constitution to be 
cffected by the dyer. It is the colorist’s task to find the 
suitable conditions under which the soluble amidc-body 
is converted into the soluble diazocompound, and it is 
finally the dyer who couples this compound with a phenol 
to a new molecule giving the same shade or a different 
shade than the original dyestuff and possessing greater 
resistance to external influences. A typical example of 
an amido dye which changes both shade and fastness witli 
the change of the molecule is the well known Primuline. 
Many change shade hardly perceptibly; others more but 
seldom beyond one step in the solar spectrum. 

The last step in this process, the combining cf the 
diazotized amine with the phenol is erroneously :poken 
of as a development. It is not a development; it is a 
coupling and the reaction is from a chemical standpoint, 
identical with the process of producing fast colers by 
coupling direct dyes on the fiber with diazotized amines, 
such as p-nitraniline. In these cases the dye is a phenol 
and to this the diazotized amine is added. The number 
of the latter dyes is smaller than that of the former and 
the process is more complicated and somewhat tricky, 
requiring skill as the diazotation of the nitraniline in 
substance is left to the dyer who in most cases is un- 
accustomed to such chemical work. 

These processes are lengthy and not as simple as a 
direct dyeing; they are therefore only adopted where a 
degree of fastness 's required unobtainabie with a direct 
dye without chemical change of its constitution. The 
dye on the fiber is constitutionally different from the 
original dye, and it is the change of constitution that is 
responsible for the change in the fastness properties. 
Salt in direct dyeing does not influence the constitution, 
it acts merely mechanically; hence the lack of influence 
on the fastness of color. 


RELATION OF MorDANT TO FASTNESS 


The production of insoluble azo dyestuffs on the fibe: 
with non-dyeing amines is an entirely different matter, 
as no dyestuff is present on which a constitutional change 
could take place. This process was the foundation of 
the mechanical theory of dyeing, and it may well be a 
mechanical process as far as naphthol is used as a phenol, 
but with the introduction of oxynaphthoic acid and its 
derivatives the mechanical theory must give way to the 
colloidal theory of absorption on account of the distinct 
affinity between fiber and phenol. We shail revert later 
to the developments in this line. 

Again we se: chemists and dyers working hand in ‘han ! 
in the production and application of the numerous mo-:- 
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dant colors, the chemist bestowing the dye with its con- 
stitutional affinity for a mordant, the dyer making a2 
correct choice of the suitable mordant and applying it 
correctly. On the correct choice of the mordant depends 
the fastness of the resulting color. In a broad sense this 
includes the siizarines, the direct cotton dyes and espe- 
cialiv acid dyes which can be aftertreated with metal salts. 
Here again we have a two-stage constitutional upbuildiny 
of a fast dye on the fiber from a fugitive dye. 

The alizarines as such are not fast dyes; on the con- 
trary they are practically worthless for dyeing without 
being transformed into their metal lake. This transfor- 
mation produces the fastness, but the formation of the 
lake is not only due to the production of the metal lake; 
it is also dependent on the structure of the alizarine itself 
inasmuch as only such oxy-anthraquinones possess the 
quality of a dye which contain the hydroxyl group in 
crtho-position. Therefore, it is clear that the production 
ot a fast color with alizarines is dependent on the chem- 
ical constitution. 

With few exceptions it is not possible to produce a 
fast color with a water-soluble substantive dye, and the 
majority of fast colors on wool are produced by a com- 
bination of a water-soluble substantive dye with metal. 
Here again the chemical constitution of the substantive 
dye determines the adaptability for the metal treatment. 
The variety of the active groups and their positions which 
enable the’ formation of metal lakes is too large to enu- 
merate here, but it may be said that the carboxyl group 
and the hydroxyl group in ortho-position are by far the 
most important. 

The increase of fastness of direct cotton dyes by com- 
bination with aldehydes on the fiber also falls into this 
chapter, but the number of such dyes is so small as to 
render further discussion unnecessary. 

So far we nave only spoken of water-soluble dyes, but 
in modern dveing the insoluble dyes, the sulphur and 
vat dyes, are of eminent and increasing importance. Here 
the fastness is primarily not due to a constitutional modi- 
fication, but 1s based on the insolubility itself. Fastness, 
however, can only be obtained where the insoluble dye is 
brought into contact with the fiber in soluble form. Ina 
paper I read before a section of this Association some 
time ago, I put forth that the correct degree of solubility 
determines the fastness of a dyeing with insoluble dyes ; 
that means to say, that as these dyes in their soluble form 
as salts of their leuco compounds are typical colloids, the 
highest degree of fastness can only be attained at a fixed 
end specific degree of dispersion. To obtain and main- 
tain this degree of dispersion is the task of the dyer who 
can produce varying degrees of fastness by correct or 
faulty manipulation. Highly dispersed, the dye will com- 
bine intimately with the fiber; otherwise a large propor- 


tion will be deposited mechanically upon the fiber, and’ 
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is readily removed by mechanical means, such as rubbing 
and washing; i. e., the color is not fast. 

Here we have a case that a constitutionally fast dye 
can be spoiled by the dyer, but the technical value of such 
insoluble dyes is based on their constitutional structure. 
They must possess the property of being readily con 
verted into their proper dyeing state of colloidal solution 
by stmple technical means. That this is not always the 
case is shown by a vat dye of unrivaled beauty and fast- 
ness, but constitutionally not applicable to the textile 
fiber. A short explanation may interest some of the 
members present. The action of benzoylchloride on 
Indigo leads to Indigo Yellow 3G and Ciba Yellow G, 
two valuable dyes, but in replacing the benzoylchloride 
with phenylacetic-acid-chloride the original N-azyl deriv- 
ative forms in secondary reaction a condensation product 
of a novel type which cannot be used as dye. 

Viewed from the right standpoint, dye chemist and 
dyer work together on the construction of the sulphur or 
vat dye molecule on the fiber, inasmuch as the chemist 
builds the insoluble dye in a manner to permit the dyer 
to apply it to the fiber by the means at his disposal, and 
the dyer treats and changes the dyestuff molecule, in 
order to obtain a fast color. 


FastNess Is CHEMICALLY CONSTITUTIONAL 


At this point we arrive at the most marked and most 
interesting development in color and textile chemistry as 
far as the contention goes that the degree of fastness of 
color is dependent on and can be influenced by the chemi- 
cal constitution of the dye. Indigo on cotton possesses 
but mediocre fastness. Bromination leads to much su- 
perior products which find their climax in the tetrabrom 
stage. Prominated naphthalin indigo are the fast Indi- 
goid Greens, methylation of Indigo improves the fast- 
ness to chlorine, the valueless Indigo Red gives fast 
heliotrope and violet, halogenation of Thio-indigo Red 
leads to the faster reds and Bordeaux and other modi- 
fications to orange, gray, etc. 

It would seem apparent that the fastness of a dye or a 
color in the textile industry is chemically constitutional 
and can never be obtained by mechanical means as in the 
manufacture of pigments. I remind you of the fugitive 
Malachite Green and its fast precipitate on green earth. 
Everywhere joining the creative hand of the dyestuff 
chemist we observe the chemically intentional change of 
constitution by the dyer leading to the completion of the 
molecule and to the attainment of fastness, just as with- 
out the hand of the master even with the most beautiful 
colors no picture is produced on the canvas. 

If we turn our thoughts back a decade or so, we find 
that with very few exceptions all substantive dyes are 
fugitive, and for fastness a constitutional change was 
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imperative. Textbooks on dyeing generally speak of sub- 
stantive and adjective dyes, the substantive being those 
which dye without any auxiliary agent, the adjective re- 
quiring some egent or mordant for their fixation on the 
fiber. We take xs substantive the basic and the acid tri- 
arylmethene dyes on animal fiber, the azo dyes (cotton 
and acid dyes) on vegetable and animal fiber, and-in a 
wider sense s!so sulphur and vat colors; as adjective the 
basic dyes on vegetable fibers and the so-called true mor- 
dant dyes of both sexes. 


SUBSTANTIVATING ADJECTIVE DyEs 


Now, if one would circumscribe the meaning of the 
term adjective somewhat wider in the ethymological sense 
of the original Latin word adjectio, the addition of some- 
thing, then all such dyes could be classified as adjective 
which for their application require the adjectio—the ad- 
dition of some chemical reagent for their fixation. In 
this case all sulphur and vat dyes and also the azo dyes 
coupled and aftertreated with metal salts would come 
under the adjective heading and the thesis would be per- 
missible that all substautive dyeings are fugitive and ad- 
jective dyes must be employed for fast colors. No rule 
without exception: consider Chrysophenine, Kiton Fast 
Yellow and Red, Alizarine Saphirole, etc. 

I intentionally took the viewpoint of the last decade, 
as we are working in an era of enormous evolution with 
the object of converting chemically adjective dyes, as 
taken in the wider sense, into substantive dyes, naturally 
with the same fastness properties. Fastness is the in- 
creasing demand of the day, but at the same time pro- 
duction is the leading economic feature. The ideal situa- 
tion would be to produce fast shades with substantive 
dyes, and this fact has outlined the work in the research 
laboratories of the dve manufacturers for the last few 
years. 

Neglecting chronological sequence I shall endeavor to 
summarize broadly the work that has been done in the 
last years to substantivate hitherto adjective dyes, where- 
by I may stray slightly from the caption of my paper 
in some cases. 

To start with the basic dyes, typically adjective to 
cotton, some interesting work can be reported eliminating 
to an extent the use of a mordant and even the steaming 
in the case of printing. I refer to the reaction products 
of basic colors with volatile organic acids. After em- 
ploying acetic acid it was found that formic acid gave 
better results, but this was discarded on account of the 
pungent odor of the vapors. It was replaced by the chlo- 
rinated acetic acids, mono-chloracetic acid, glycolic acid, 
etc., whereby deeper and faster colors were obtained. 
Later the ethyleneglycol or thio-di-glycol and still later 
lactic, malic, oxalic anc phosphoric acid were found to 
be of good value. 
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I mentioned previously that the production of insoluble 
azo colors on the fiber was the mainstay of the mechanical 
theory of dyeing; how this, however, had changed with 
the introduction of the oxynaphthoic acid possessing 
affinity for the fiber; whereas a b-naphthol (Mol. W.) 
bath always remains constant in proportion of naphthol to 
the water after the passage of ever so much material, a 
bath containing the more highly dispersed b-oxynaphthoic 
acid exhausts rapidly and must be constantly fed to insure 
evenness of shade. This only by the way; for our sub- 
ject of the substantivation of adjective dyes, the old 
Nitrosamin of the Badische Aniline und Soda Fabrik 
(Schraube & Schmid) forms the beginning in the azo 
series. To bring back this old and well-known discovery 
into our mind, we remember that in solutions of the ma- 
jority of diazo compounds the action of free alkali accel- 
erates the normal deterioration of these unstable sub- 
stances by absorbing water and splitting off nitrogen. 
Under certain circumstances, however, the action of 
alkali leads to important technical results. The hydroxide 
of the diazo compound forms the nitrosamine of the orig- 
inal monamine through intermolecular change. 


NITROSAMINES IN INSOLUBLE Azo Dyes 


These nitrosarrines, which as such are not dyes and 
have been erroneously termed Iso-diazo compounds, are 
quite stable substences of an acid character. In form of 
their alkali salts they can be kept for considerable time. 
but on addition of a mineral acid to their solution the 
corresponding salt of the typical diazo compound is re- 
formed. The niitrosamines of the primary amines are a 
a stable form of diazo compounds which have proved 
to be of great value. 

Originally only one nitrosamine was used, the para- 
nitrophenylnitrosamine, but it was not substantive as for 
the color formation a coupling with a phenol, an adjectio, 
had to take place. 
diazo compounds had beer made, insoluble azo dyes were 


Much later, after numerous stable 


put on the market as substantive dyes for cotton printing 

These substantive azo dyes are mixtures of  ni- 
trosamines, stable diazo compounds with b-hydro-oxy- 
naphthoic acid arilide. As an example may be mentioned 
the mixture of the nitrosamine obtained by the action of 
sodium hydroxide on diazotized m-nitro-p-toluidine with 
b-hydroxynaphthoic acid anilide; a red color of excellert 
fastness properties 

A treatment with acid decomposes the nitrosamine and 
the free diazoamine couples with the phenol to the in- 
soluble pigment. Contrary to the old Nitrosamine Red, 
this modern work furnishes us with practically a full 
range of shades which can be increased by mixture with 
substantivated vat dyes, to which we will now turn our 
attention. 
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The substantivation of vat dyes also dates far back. 
It gained but scant notice from a practical standpoint 
because a treatment either before or after application was 
necessary for complete development or fixation. I am 
referring to the production of Indigo on the fiber with 
o-nitrophenylpropiolic acid which is converted into Indigo 
with sodium xanthogenate in alkaline solution. The so- 
dium bisulphite compound of o-nitro phenyllactic-acid- 
methylketon and the indoxylcarbonic acid should 
also be mentioned here. As already stated a complete 
substantivation had not taken place, but it was achieved 
in the dry sodium salts of leucoindigo in their various 
forms. The cost of these products and the fact that they 
did not eliminate the skillful vat dyer prevented the in- 
troduction in Occidental countries. We are given to un- 
derstand that work in this direction is being continued 
and extended to the other vat dyes and we await the de- 
velopments with interest. 

Substantive vat dyes of other constitution, however, 
are in use to-day, and although they have not supplanted 
the insoluble vat dyes nor probably will in the near future, 
except for certain purposes, it is without doubt a very 
interesting development and a great step in the desired 
direction to shorten and simplify dyeing methods. 

The first water-soluble Indigo derivative was made in 
1740 by Barth by treating natural Indigo with sulphuric 
acid. This is the sulphonic acid of Indigo, still well 
known as-Indigo Carmine. It is an acid wool dyestuff 
and has nothing in common with Indigo; therefore, it is 
not a substantive water-soluble vat dye. The soluble 
substantive vat dyes referred to are sulphuric acid esters 
of leuco compounds, probably the sodium salts of the 
enolic esters of leuco dyes and sulphuric acid, obtained, 
for example, by the action of chlorsulphonic acid on 
leuco bodies such as chlorobenzene, di-methyliniline, and 
pyridine in the presence of a tertiary base. They are 
neutral colorless salts, perfectly stable and readily solu- 
ble in water. The wording of the patent is: ‘Process for 
the production of fast dyeings on wool, based on the fact 
that the sulphuric acid ester salts of Indigo and other 
vat dyestuffs can be dyed in an acid bath like ordinary 
acid dyestuffs, and then by means of low temperature 
oxidation, the fast, insoluble vat dyestuffs can be repro- 
duced on the fiber.” A more substantive dye is hardly 
imaginable. Differing from Indigo it can be dyed on a 
percentage basis to any depth of shade. 


COMBINING SOLUBLE VATS WITH OTHER COoLors 


Being an acid dye the soluble vat dyes can be combined 
with other acid dyes. According to Peterhauser, after- 
chrome colors can be dyed along with the vat dye, the 
latter being developed in a fresh liquor. As the oxida- 
tion process is carried out at a low temperature, the after- 
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chrome color is only partially developed. The bath is 
therefore let off and refilled, the necessary small amounts 
of bichromate and acid are added and the development 
of the chrome color is completed at the boil. 

Dr. Llovd has pointed out the use for preparing stand- 
ard dyeings of Indigo to use for the determination of 
the shade percentage of Indigo on dyed fabrics. 

Of certain interest but in a lesser degree are these 
soluble vat dyes for calico printing, as the substantive 
character of a dye is not as important for the printer as 
for the dyer. As a printing color, however, one finds 
little advantage, if any, over the printing with the insol- 
uble vat dyes. The preparation of the printing paste is 
no more simple, there is no less handling of the goods, 
and the process is not shorter. A new field, however, is 
opened for the printer by this discovery, inasmuch as 
they can be co:ndined with the aforementioned phenol- 
nitrosamine mixtures. [For example, a fast green can 
be produced with a printing paste containing the sodium 
salt of the sulphuric acid ester of a yellow vat dye, and 
the mixture of the nitrosamine of tetra-azotized dianisi- 
dine base with b-hydroxynaphthoic acid anilide. 

The next work to be referred to is that on azo dyes to 
form the constitutional structure to render their substan- 
tive dyeinzgs fast and to eliminate an aftertreatment for 
this purpose. So far science has only succeeded in elim- 
inating the aftertreatment with metal salts, whereas we 
have to look to the future to bring us substantive dyes of 
the diazotized and coupled type. 


RESEARCIH WorK oN METAL ComMPOUNDS 


It is an old fact that certain blue cotton colors become 
faster to light when aftertreated with copper salts. Such 
dyeings are not satisfactory, as the increase in fastness 
decreases by washing. This fact would lead to the sup- 
position that the copper is not constitutionally bound to 
the dyestuff molecule. Copper compounds of the same 
dyestuffs made in substance are insoluble and cannot be 
used as dyes. This investigation, which was carried out 
approximately at the same time as Werner’s work on 
soluble complex metal compounds, led to the interesting 
and valuable discovery that azo dyes of certain constitu- 
tions form soluble copper compounds which possess great 
substantive affinity for the cotton fiber. As was antici- 
pated, these soluble copper compounds possess an ex- 
treme fastness to light which is lasting, that is to say, 
which does not decrease by frequent washing. Further- 
more, they were not restricted to blue as was the case 
with the aftertreatment, but a full series of fast colors 
could be produced. 

By this discovery the adjective dyeing of cotton dyes 
with an aftertreatment with copper was superseded, im- 
proved and widened to an extent that it is now possible 


to dye cotton substantively in all shades fast to light. 
Certainly a great step in the right direction. It followed 
logically that the research would be extended to other 
metal compounds and especially to chromium, as_ this 
metal had proved to have such vziuable effects in the 
aftertreatment of azo dyes. The cotton dyes did not 
react in the desired direction, but it was unexpectedly 
found that complex soluble chrome derivatives of the 
oxyanthraquinonesulphonic acids are formed by treating 
the oxyanthraquinonesulphonic acids or their salts with 
chromoxide salts at the boil. This discovery was _ fol- 
lowed by the observation that also azo dyes containing 
chromable sulpho and oxy groups which are derived 
from diazotized o-aminophenols, o-amizonaphthols or di- 
azotized anthranilic acid or from derivatives of these 
bodies or which contain rests of salicylic acid or its 
derivatives, form soluble chromium complex compounds. 
The solubility of these dyes is so high that they cannot 
even be salted out of their aqueous solutions by the addi- 
tion of indifferent salts. Correspondingly they have no 
affinity for the wool fiber, and have only been used in 
cotton printing and the manufacture of inks. 

It was further found that ortho-oxyazo dyestuffs sensi- 
tive to copper can be transformed int») well defined cop- 
per compounds soluble in water, from which the copper 
cannot be precipitated with sodium catbonate, soda lve, 
and ammonia; also that o-oxydiazo dyestuffs derived 
from the polycyclic ring systems containing a CH, group 
able to combine with a diazo group, e. g., di-ketonhy- 
droindon, perinaphthindandion, 3-oxy-1-thionaphthene, 
ketocumacan or 0-oxy azo dyestuffs Cerived from ortho- 
carboxylated benzoicacetic acid* form soluble dyes which 
dye wool evenly and extremely fast te light and fast to 
washing substantively from an ordinary acid bath. An- 
other method of manufacture was to combine two azo 
dyestuff components, one of which is an o-oxydiazo com- 
pound of the aromatic series in the presence of a cop- 
per compound. 

These soltible copper compounds, though extremely 
fast to light and very fast to washing, did certainly widen 
the range of colors obtainable by an aftertreatment of 
acid dyes with copper sulphate but did not excel the latter 
in thei- degree of fastness and did therefore merely in- 
crease the number of fast-to-light acid dyes but in no 
way supplanted the so-called afterchroming method used 
in fast wool dyeing. 

Water soluble substantive acid dyeing dyes fast, as the 
afterchrome dyes were found in the chromium com- 
pounds of azo dyes, especially o-oxyazo dyes and also 
chromium compounds of gallocvanine dyestuffs giving 


fast colors without mordants in calico, wool and _ silk 





*Or of o-oxyazo dyestuffs derived from a betacetonaldehyde 
derivative in which an alkyl-alklyoxy or alphylamido group is 
substituted for the aldehydic hydrogen. 
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printing. A process of manufacture of such a chromium 
compound may be of interest. An o-aminophenol com- 
pound is treated with a chromium compound in a hot 
aqueous medium; the thus obtained chromium compound 
of the o-aminophenol is diazotized and the resulting chro- 
mium compound of the o-oxydiazo body is combined with 
an azo dyestuff component containing at least one group 
able to be chromated, and the thus obtained half- 
chromated o-oxyazo dyestuff is finally treated in a hot 
aqueous medium with a chromium compound. 

The properties of these new substantive wool colors 
were given briefly and precisely by Gilbert T. Morgan, 
IF. R. S., in an address on recent researches on mordant 
dyes before the Worshipful Company of Dyers at Dyers 
Hall, London, and I may be allowed to quote him: 

“A process has recently come into vozue which con- 
sists of converting the dve, usually a dihydroxyazo dye, 
into its chromic lake. Provided that the lake is suffi- 
ciently soluble it can be employed as a dye. These solu- 
ble lakes can be applied in metallic dye baths because, 
urlike the original dyes, they are no longer sensitive tu 
metals and metallic oxides, as when once the stable cyclic 
systems have been established by interaction of the metai- 
lic hydroxides and the chelate groups of the dye there is 
very little tendency for the displacement of the implicate 
metal by some other metal. 

“The shades are fast to light and milling. They are 
appiied from a sulphuric acid bath like ordinary sub- 
stantive acid colors, but they possess the fastness assu- 
ciated with chrome or mordant dyes.” 

Science, gentlemen, is coming cay by day nearer to 
the point where it can fulfill the desires of industry. The 
chemical constitution of dyestuffs is the source from 
which the general demand for fast colors at a popular 
price must flow; there is, for the production of fast 
shades at marketable prices, no other man to go to than 
the man who builds the molecules. The work of the 
scientist in producing such products which increase and 
cheapen production, by his researches does not, as it 
might seem, reduce the necessary skillfulness of the dyer. 
On the contrary, the application of the somewhat com- 
plicated substantivated dyes calls for a higher standard 
of the applicator, the dyer and printer. He must be a 
learned mason in the upbuilding of his colors with these 
new dyes, more so than his predecessor, who simply fol- 
lowed the recipes in his father’s notebook. To-day the 
dyer’s work is similar to the golden rule of the me- 
chanic’s: the shorter the time of dyeing, the more experi- 
enced observation on the part of the dver is needed. 

Efficiently hand in hand the chemist and the colorist 
can complete the evolution we are now going through of 
widening our knowledge of the relationship between the 
chemical constitution and the fastness properties of color. 
( Applause. ) 
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Chairman Killhe ffer—We have one more paper on the 
program that I was supposed to present. The hour 
is well advanced and the paper is not too short. I will 
do what I can to get through it and give you the 
fundamentals of it. I will skip a bit here and there so 
that if possible it won’t become tiresome. 

Dr. Killheffer presented his prepared paper in 
skeleton form, owing to the lateness of the evening; it is 
published in full below, however : 


Solvents Made by the Hydrogenation Process. 
Their Manufacture and Some of Their Uses 
and Applications in the Textile Industry 
By Dr. Ervin H. KIttnerrer 
Vice-President, Newport Chemical Works, Inc. 
The hydrogenation of various products has been prac- 
tised for quite a considerable time, perhaps some of the 
best known instances being the hydrogenation of various 
oils. Quite a little experimenting was also done in the 
way of the hydrogenation of various hydrocarbons, but 
it really needed the artificial impetus created by the war 
to hurry the work and bring the products to a point where 
some of them at least could be put to practical use. Such 
certainly was the case with Tetralin, which is tetra-hydro- 
naphthalene. Naphthalene, as you know, is a_ white, 
flaky compound, whereas the tetra-hydro-naphthalene is a 
water-white liquid. During the war such products as 
turpentine and motor fuel became very scarce indeed in 
Germany, and it was natural, therefore, that a new sol- 
vent like this one should be tried out for a number of 
uses. As a matter of fact, one of its first uses was that 
of a turpentine substitute in paints, and because of its 
great powers of solubility it could very readily be used 
in place of solvents, which had become quite scarce and 

very expensive. 

In the search for substitutes for motor fuels there was 
finally developed a fuel composed of benzol, alcohol and 
tetralin used in approximately equa! amounts, and _ this 
fuel was used to quite a considerable extent. 

As the more urgent demand for such substitutes passed, 
there were left producing units for compounds which had 
really not been carefully and systematically studied up to 
that point as to their many possible uses. The result is 
that only comparatively recently have such systematic 
studies been undertaken. The indications are that many 
most interesting and diversified uses will be found in 
addition to the already large number of uses indicated 
by the work so far accomplished. 

The manufacture of these hydrogenated solvents was 
taken up in the United States by our company, beginning 
with the hydrogenation of naphthalene and the consequent 
production of tetralin. This was later followed by the 
hydrogenation of phenol to produc2 Hexalin, which is 
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hexa-hydro-phenol, or Cyclohexanol. Next produced 
was Iso-propanol, which is isopropyl alcohol, in practi- 
cally pure form by the hydrogenation of acetone, this 
method and product differing quite materially from the 
product obtained by the cracking of petroleum oils. Next 
came the hydrogenation of cresol to produce Methyl 
Hexalin and later the hydrogenation of pine oil to pro- 
duce Hydroterpine. 

While we have produced some other products in a 
small way, i. e., tetra-hydro-naphthol, etc., the ones already 
enumerated represent the present-day commercial pro- 
ductions, and it will be to these named solvents that we 
will give a little further consideration. 

Briefly, the process of hydrogenation as we practice it 
consists in the addition of gaseous hydrogen to the prod- 
uct to be hydrogenated in an autoclave under the correct 
conditions of temperature and pressure, and in the pres- 
ence of suitable catalysts. The question of time, tem- 
perature and pressure varies quite considerably between 
products. With some the hydrogenation proceeds smooth- 
ly and quickly, and in the case of others the absorption 
of the hydrogen is much slower and at higher tempera- 
ture and pressures. -\s an instance of this is the differ- 
ence in the production of Tetralin (tetra-hydro-naphtha- 
lene) and Decalin (deca-hydro-naphthalene). The re- 
action proceeds quite regularly up to the point where 
the Tetralin is formed, but the further hydrogenation to 
Decalin proceeds slowiy, and at both higher temperature 
and pressure. 

In the hydrogenation of these various hydrocarbons a 
very high degree of purity is necessary in the various 
materials used, otherwise the catalysts are quickly poi- 
soned and no absorption of hydrogen takes place. For 
instance, in the case of naphthalene the ordinary purified 
naphthalene is not suitable, but it must first undergo a 
special process of purification before it can be success- 
fully hydrogenated by this direct process in the presence 
of a catalyst. 

TETRALIN 


Tetralin is made by the hydrogenation of naphthalene. 
It is 2 water-white liquid with a boiling point of 206 deg. 
Cent. (402.8 deg. Fahr.) and a specific gravity of 0.975, 
flash point 80 deg. Cent., freezing point minus 25 deg. 
Cent. 

There are two known tetra-hydro-naphthalenes, one is 
formed by the action of phosphorus and hydriodic acid 
on naphthalene. This gives the 1:4:5:8, or a-tetra-hydro- 
naphthalene. The product produced by the direct hydro- 
genation of naphthalene in the presetice of a catalyst is 
the b-tetra-hydro-naphthalene, and this is the product 
referred to in the subsequent discussion. 

Tetralin is a very stable chemical compound even at 
It can be sulphonated or nitrated. The 
sodium sulphonate has a number of interesting possibili- 


its boiling point. 








ties which are now being made the subject of a rather 
thorough investigation. Tetralin does not mix directly 
with water, but will readily combine with solutions of 
soap or soluble oil. Such solutions are, however, not 
perfect, and a separation takes place after standing for 
some length of time. A slight agitation causes the sub- 
stances to again combine very readily, but it is not what 
would be called a stable solution and, before a really 
stable solution of this sort can be prepared, there must 
be some addition of Hexalin or Methyl Hexalin which 
acts as a homogenizing agent as will be pointed out later. 

It is non-poisonous, ton-explosive and non-inflamma- 
ble. Experiments conducted in Europe show that even 
with an internal dosage of Tetralin only slightly toxic 
properties are ,observed. 

Of some interest is a comparison of boiling points of 
Tetralin as with well-known 


compared some other 


solvents. 


Comparative Boiling Points Expressed in Deg. Cent. 


PIII ahs See OS id ig aalta ag Oa) alts 56 
PACGNOL AMSGUME. 6 ...siciieid nes casienawess 78 
PEE TE 5c ihoees ve canuwdewns 60 
SOON. Aces const Peed ns bas adeeoe 111 
ea a 160 
NE Se Soi ae ia iss Bone Se 89.4 
Carbon-Tetrashlonide® ....64.666keeeedes 76.74 
Pyridine ..... ee ee ee ee rT ee ee TT 114.5 
WORN eco acca dnnuaebutueirune 206 


Tetralin is a very powerful solvent for organic sub- 
stances, and it is an excellent solvent for all kinds of 
fats, oils, waxes, resins and soft gums, but does not dis- 
solve shellac or the phenol-formaldehyde resins. 

There is a very great deal of work to be done in the 
determination of the relative solubilities of various sub- 
stances in Tetralin as compared with other organic sol- 
vents. This work is being carried on now. The follow- 
ing table indicates the comparative solubility of ordinary 
beeswax in a few different solvents: 

Tests at Room Temperature (22.5 deg. Cent., or 
72.5 deg. Fahr.) 
Amount Bees- 
wax Dissolved 


Solvent, 100 c.c. grams Remarks 
LMR CRE vsacxnccxs 0.60 Clear 
Carbon-Tetra-Chloride £88 Clear 
Hydroterpine ......... 2.92 Slightly cloudy 
TOD becuse tsecdes 6.80 Clear 
PN vk ence ness 0.80 Clear 
Isopropyl Alcohol .... 0.72 Milky 
Ethyl Alcohol C.P. .... 0.40 Cloudy 

3enzol, 90 per cent.... 7.04 Clear 
Methyl Hexalin ....... 0.52 Cloudy 
3 ere ee 1.48 Clear 
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These differences in solubilities continue in approxi- 
mately the same ratio as the temperature is increased, 
except that, of course, in the case of beeswax, when you 
make much stronger solutions, you either have a paste 
or solid as soon as your temperature diminishes. 

Tetralin has already found a multiplicity of uses, its 
principal one at the present time probably being in vari- 
out detergents and liquid soaps. Its value in such com- 
pounds is its high solvent power over a wide rarge of 
oils, gums and waxes. Its high boiling point is, of course, 
very valuable in this connection, as it can be used in 
various detergents, even though they are used at high 
temperature, and where Tetralin is employed as the or- 
ganic solvent, there is no danger of its loss by evapora- 
tion at these higher temperatures. For many textile 
soaps and detergents it is brought mto a form soluble 
in water by the addition of Hexalin and a little soluble 
oil or soap. 

The resulting combinations have the further valuable 
property of reducing the surface tension of liquids which 
in conjunction with the high solvent value makes the 
compounds of great value for wetting out materials, caus- 
ing quickly their complete penetration, etc. 

At this point it might be well to digress for a moment 
from a strict discussion of the solvents themselves. and 
consider a little further the properties of some of the 
special detergents, wetting out compounds, aids to pene- 
tration, etc., which have as their base these hydrogenated 
products ; in other words, what it is about them that makes 
them valuable for these various purposes. Stated briefl, 
it is a combination of: 


a. Their powers of solubility. 

b. Their property of lowering surface tension. 

c. Their property of forming emulsions with all 
kinds of substances. 


As is well known, cotton, as an example, is quite re- 
sistent to thorough wetting due to its content of wax and 
oily substances, air, etc. Then there is in addition the 
surface tension of the liquid or liquids in which the cot: 
ton is to be wetted. As a factor in favor of the ready 
wetting out of the cotton is the force of capillary attrac- 
tion, and when the wetting agent is of such a character 
that it readily lowers the surface tension of the liquid, 
dissolves and emulsifies fats, waxes, oils, etc., that may 
be present, then the full force of capillary attraction also 
comes into play and we have the best form of wetting 
or penetrating agent. In this connection several articles 
have recently appeared in Melliand’s Textilberichte on the 
subiect of wetting out agents, and in both of these articles 
direct comparisons are made between a number of rather 
weil-known products, and tables are given showing the 
results obtained. One of the articles referred to is that 
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by Dr. J. Auerbach in the August, 1926, issue, and the 
other an article by Dr. W. Seck and Dr. H. Lachman in 
the October, 1926, issue. As to the net result of the work 
described in both of these papers, they report that 
Neomerpin N, Neomerpin and Nekal are by far the best, 
all of which are made from hydrogenated products. 

Some of the special uses to which Tetralin has been 
put I will simply outline briefly. Due to its high flash 
point, it can be used with much greater safety as a dis- 
solving and thinning agent in various lacquers, varnishes 
and paints than the commonly used naphtha, toluol and 
benzol. It finds quite a use in the manufacture of vari- 
ous substances, like shoe creams, because the cream does 
not dry up nearly as readily as with other solvents like 
turpentine. Some use has been made of Tetralin in inter- 
nal combustion engines in combination with alcohol 
and _ benzol. 

The specific heat of Tetralin is 9,720 calories, and its 
high specific weight accounts for the greater power per 
gallon than gasoline and benzol. A tank holding 26.4 
gallons will contain about 160 pounds of gasoline with 
798,000 calories, or 189 pounds of benzol with 834,000 
calories, or 215 pounds of Tetralin with about 950,000 
calories. 

The flash point of Tetralin is 79 deg. Cent., which is 
particularly desirable in the use for airplanes. Tetralin 
has certain lubricating qualities and will not corrode metal. 
Samples of iron, steel, aluminum, copper bronze and brass 
were exposed to Tetralin for years, but no trace of cor- 
rosion were noticeable. 

Tests—Pure Tetralin was tested in high compression 
motors, and it was shown that even the highest compres- 
sion did not give pre-ignition. 

‘the problem being to find a motor fuel which could 
be used with advantage in the low compression motor of 
to-day, which would stop the knocking of the engine. 
mixtures of Tetralin with. other fuels were tested. This 
was done on a scientific basis at the testing station for 
explosion motors of the Technical University of Berlin. 

Mixtures of one part of Tetralin and one part of gaso- 
line (.720 and .735 specific gravity) gave the best results, 
als) mixtures of Tetralin with benzol and mixtures of 
Tetralin, benzol and alcohol were found practical. The 
limits established were that 10 per cent of the total mix- 
ture should distill below 100 deg. Cent., and that 30 per 
cent should distill below 150 deg. Cent. The specific 
gravity of such mixtures should correspond approxi- 
mately to the gravity of benzol to avoid special adjust- 
ment of the carburetors. 

After the scientific tests had been completed and con- 
siderable theoretical data accumulated, practical tests of 
such mixtures were made on the road. A mixture of 59 
per cent benzol with 25 per cent Tetralin and 25 per cent 
alcohol was used. The motor was started as easily as 
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with gasoline ; there was no tendency for pre-ignition, and 
no knocking was noticed even under severe testing con- 
ditions. The combustion was absolutely complete ac- 
cording to gas analysis made of the exhaust, and no car- 
Lon deposit was noticed on spark plugs even after great 
distances had been covered. The spark plugs were ex- 
amined and found remarkably clean. Spark plugs which 
had been used in gasoline engines and which showed large 
deposits of carbon and no longer gave good results with 
gasoline, were attached to the cylinders. It was observed 
that in a short time the fuel containing Tetralin had re- 
moved the carbon from the spark plugs to such an extent 
that they were absolutely clean. Also no accumulation 
of carbon in the valves or other parts of the motor oc- 
curred. 

The only changes made to adapt the motor to the new 
fuel was to supply additional warm air to pre-heat the 
fuel mixture. The carburetors were adjusted to heavy 
benzol, which is essential. 

(uite a little work has been done along the line of re- 
moving printer’s ink from newspaper by a process of 
flotation in which Tetralin-Hexalin combinations are the 
fundamental reagents. 

Tetralin, because of its high boiling point, its stability 
and its high dissolving powers, has been found of a good 
deal of value as a crystallizing medium for various sub- 
stances. Further information along this line will be forth- 
coming later, as will be also further information as re- 
gards its powers of solubility for various substances. 

A use of Tetralin that is of growing importance is as 
an absorbent for casing-head gas. It absorbs from 5 to 
10 per cent as against 1 to 2 per cent for straw oil, which 
is the absorbent generally used. The United States Bu- 
reau of Mines reports on the recovery of gasoline in the 
United States by the absorption processes as being 70 per 
cent, whereas by the Bregeat process the absorption is 
95 per cent. Tetralin is so active as an absorbent that 
even the tail gases that have already been put through the 
straw oil absorption process can be brought up to the 95 
per cent yield figure by a further passage through the 
Tetralin system. The gasoline so resulting has a very 
high purity. Tetralin does not absorb the sulphur con- 
tent. In this case also, the high boiling point of Tetralin 
is very valuable from the angle of recovery. In a plan: 
for treating several million cubic feet of gas per day, the 
absorption system contains 30,000 gallons Tetralin ani 
the daily loss is only about 40 gallons. In an absorpticn 
plant of the same capacity approximately four times the 
amount of straw oil must be used and even then, as 
pointed out, with a lower recovery. 


DECALIN 


In the hydrogenation of naphthalene into tetra-hydro- 
naphthalene four atoms of hydrogen are introduced, as 
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the name implies, whereas in deca-hydro-naphthalene 
there is a complete saturation with hydrogen, and the 
resulting compound is, therefore, not easily susceptible to 
chemical reactions. Decalin has a boiling point of 188 
deg. Cent., a flash point of 57 deg. Cent. and a specific 
gravity of 0.895. Decalin, the same as Tetralin, evapo- 
rates without leaving any residue. It possesses a some- 
what higher evaporating speed than Tetralin. It is 4 
transparent liquid with a rather pleasant odor, and serves 
as a highly suitable thinner. Decalin has been sold abroad 
as refined Tetralin. It will not cause any decoloring. 
even in white lacquer. 

On account of its high solvent power, it has been sug- 
gested and used in various forms of paint and varnish 
removers. 

Decalin, like Tetralin, can be brought into watery solu- 
tion by the use of a small addition of Hexalin soap 


HEXALIN 


Hexalin is the abbreviated designation for cyclohexanol 
or hexa-hydro-phenol, and is produced by the hydrogena- 
tion of pure phenol. It is a neutral water-white liquid, 
and, like all higher alcohols, does not dissolve readily in 
water. It has a specific gravity of 0.945 (7.9 pounds to 
the gallon), and boils at 155 to 160 deg. Cent. Its flash 
point lies at about 68 deg. Cent. It will not decolorize 
en standing, and is very stable even at the boiling poirt 
and evaporates without leaving a residue. Like amyl 
alcohol, Hexalin has a high dissolving capacity for solid 
end liquid hydrocarbons, fats, oils, resins, waxes and 
the like. 


HEXALIN FOR RESINS, SYNTHETIC AND NATURAL 


The high dissolving power of Hexalin is of great im- 
portance; as, for instance, in connection with phenol 
formaldehyde condensation products. It has been found 
that Hexalin mixed with Decalin possesses an excellent 
solvent capacity for resins, and shows in particular the 
property of easily dissolving the condensation products 
of phenol and formaldehyde, which, as is well known, are 
not soluble at all, or not easily soluble in numerous sol- 
vents. In fact, a solution of these synthetic resins in a 
Hexalin-Decalin medium furnishes clear and durable 
solutions even when diluted with non-solvents. The solu- 
tion obtained is suitable for lacquering wood and other 
substances, and does not dry any more slowly than tur- 
pentine lacquers, and leaves the resin in the form of a 
clear coating hard to remove from the foundation. 

In connection with the dissolving of synthetic resins, 
other combinations of these solvents can be employed as, 
for instance, Hexalin can be substituted by one of its 
esters, namely Hexalin Acetate and the Deca‘ (deca 
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hydro-naphthalene) can be substituted by Tetralin (tetra. 
hydro-naphthalene ). 

Hexalin has a high solvent power for gums and othe~ 
products used in the varnish and lacquer industry, and in 
a subsequent paper soon to be published some tables of 
solubilities will be given. 

In a number of German patents a great many diverse 
claims are made as to special uses and properties of Hex- 
alin and a great deal of work is now being done toward 
confirming, if possible, the claims made, and as soon as 
this work is complete it will be published in an effort to 
reduce the present field of claims to the statement of 
exact facts. A few of these are the following: 


LINOXYN SOLUTIONS 


Linoxyn has been used to a great extent in the manu- 
facturing of linoleum, but its application in the lacquer 
industry has been restricted because of the difficulty of 
finding a suitable solvent. It is true that Linoxyn be- 
comes soluble in amyl alcohol and amyl acetate, but such 
solutions require months for their manufacture in order 
to remain clear and transparent. It has been found thar 
clear, transparent and non-depositing solutions which can 
be further thinned with other lacquer solvents, can be 
obtained by the use of cyclohexanol or cyclohexanone. 
The solutions obtained dry to an originally sticky, but 
gradually tough and elastic film. The drying, of course, 
can be accelerated by the addition of siccatives. Linoxyn 
solutions are not only serviceable in the lacquer and 
varnish industry, but can be used in the manufacture 
of linoleum, artificial leather, etc. 


RusBBer DissoLvING AGENT 


Cyclohexanol or its conversion products are capable 9f 
dissolving both crude and vulcanized rubber. Crude rub- 
ber can be wholly or partly dissolved with well-known 
volatile solvents, such as benzine, benzol, carbon-tetra 
chloride, etc., and vulcanized rubber with xylene, aniline, 
etc., in order to subsequently subject it to further treat- 
ment after removing the foreign ingredients and eliminat- 
ing the solvents. In a number of the solvents the rubber 
swells up well, but is only partly dissolved. Large quan. 
tities of the solvent are consequently required which after- 
ward have to be recovered. On the other hand, some of 
the solvents have the disadvantage that their solveni 
power is exerted only at relatively high temperatures. 

It has been found that cyclohexanol and its esters, as 
well as cyclohexanone, exercise a solvent action both 
quickly and perfectly, and at lower temperature than is 
the case with most other solvents. Even where high tem- 
perature is worked with the high boiling point of cyclo- 
hexanol and the reduced fire risk afford great advantages. 
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Tetra-hydro-naphthol acetate now appears much better 
for this purpose. 


COMBINATION OF CELLULOID AND RUBBER 


It is well known that the difficulty of making a com- 
bination of celluloid and rubber is in the finding of 2 
solvent in which both rubber and celluloid are simultane: 
ously soluble. A number of the most common solvents 
of celluloid, such as acetone and amyl acetate, act as pre- 
cipitating agents for rubber from its solution, while 01 
the other hand celluloid is entirely insoluble in a numbet 
of the rubber solvents, such as carbon-tetra-chloride, 
carbon disulphide, ete. 

It has been found that celluloid can be dissolved in 
Hexalin and that rubber can also be dissolved in Hexalin 
and the two solutions afterward combined. If this mix- 
ture is then applied to a glass plate, for instance, and the 
solvent allowed to evaporate, a fine celluloid-rubber film 
is obtained. It is, of course, possible to make some sub- 
stitution of solvents as, for instance, Methyl Hexalin iv 
place of Hexalin, and various proportions of celluloid 
and rubber can also be used, depending on the resul: 
that is desired. 


HomoceNeous Liguip MIXTURES 


Hexalin is valuable as a homogenizer when added to 
certain other solvents which by themselves are not misci- 
ble either with each other or with water. Also there are 
some solvents which are miscible with water in some 
proportions, but separate on great dilution. Other sol- 
vents will mix with each other, but are not clear. As an 
instance of this, mixtures of 50 parts of Tetralin (tetra- 
hydro-naphthalene) and 50 parts of spirit from milky 
solutions, whereas by the addition of 5 parts of Cyclo- 
hexanol these are converted into genuine solutions. 
Methyl Cyclohexanol and Cyclohexanone have the same 
properties in this respect. 

In the case of Tetralin it is not directly miscible with 
water, but if the Tetralin is combined with some soluble 
oil, or soap, and a small percentage of Cyclohexanol 
added, the resulting mixture can be carried to practically 
any dilution with water without any separation of the 
solvents whatever. 

A rather striking example of the effectiveness of Hex- 
alin is in the case of tetra-hydro-naphthalene-sulphonic- 
acid-soda-salt, which is only soluble in water to a certain 
extent. If 35 parts of this salt and 65 parts of water 
are taken the soda salt will not dissolve in this amourt 
of water. As is already known, Hexalin is not itself 
miscible in water, but if to the above 50 parts cf Hexalin 
are added, the whole at once goes into a perfect solution, 
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and this solution is capable of dilution with large quan- 
tities of water without any separation of tlie components. 

The homogenizing influence of Hexalin and its prop- 
erty of imparting new and novel properties to other 
compounds is a highly interesting one and, like quite 
a few other things mentioned, is now the subject of a 
great deal of study. Some of its properties in this 
respect will be referred to a little later in connection 
with lacquers. 


EMULSIFYING AGENTS 


The high dissolving capacity of Hexalin and Methyl 
Hexalin and their ability to form with watery soap 
solutions perfectly clear solutions which in turn pos- 
sess high emulsifying properties has led to their use 
in the preparation of spinning oils, loom oils, etc., 
which are readily washed out with water. 

It has been found that Cyclohexanol, which is itself 
insoluble in water, can be easily incorporated in an 
ordinary soap body, and that this dissolved in water 
results in entirely clear dilutions which, even under 
ordinary temperature conditions, possess a high dis- 
solving and emulsifying property for neutral fats, 
waxes, fatty acids, solid and liquid hydrocarbons. 
These Cyclohexanol-soap mixtures can be used either 
solid, semi-solid or liquid wherever the removal of 
fatty substances is involved—as, for instance, in the 
textile or leather industries; and, besides, they afford 
excellent emulsifiers for all substances which cannot 
be easily, if at all, affected by watery soap solutions. 





HEXALIN AND METHYL HEXALIN IN SOAP 


Hexalin has a not unpleasant odor, and one which is 
slightly suggestive of. phenol, with also a slight sug- 
gestion of menthol. Methyl Hexalin perhaps has the 
odor suggestive of menthol developed a little more 
strongly than Hexalin. Hexalin is not changed by 
storing or slow evaporation; that is to say, it does not 
turn dark, as does phenol. It retains its water-white, 
oily character, and is in general appearance quite sug- 
gestive of gasoline. As far as the use in soap is con- 
cerned, the remarks made for Hexalin are equally 
effective as to Methyl Hexalin. 

These are both used now quite extensively in the 
manufacture of soaps, liquid detergents and special 
emulsifying compounds. Their use in soap imparts 
very valuable’ properties, both as to solubility and 
emulsification value; and, of course, their high boiling 
point, as already referred to, prevents a loss of the 
solvent ingredients when the soap is used at high 
temperature. 

The use of soaps prepared in this way is not con- 


fined to the textile industry, but finds a great value in 
the laundry and general household field because of the 
easy removal of dirt, fat, oil and even blood stains. In 
the presence of Hexalin, blood loses the capacity to 
coagulate. 

Another point of great interest is that where Hexa- 
lin is incorporated in a soap other solvents, such as 
Tetralin, benzol, carbon-tetra-chloride and turpentine, 
can be incorporated also, if desired, and the resulting 
soap will produce homogeneous, water-soluble prod- 
ucts which remain soluble in water, even in weak 
water solutions. 

The peculiar odor of Hexalin is not disagreeable 
during the washing process and has no harmful effect 
on the workmen. It is also of importance to know 
that this odor does not adhere to the material, which 
after rinsing becomes absolutely odorless. 

Hexalin in soaps will also dissolve such water- 
insoluble substances as magnesium and lime soaps. 
If hard water is used, the disagreeable feature of sticky 
precipitates of lime soaps is thus eliminated. Small 
additions of Hexalin do not affect the foaming of the 
soap. Larger additions, however, do act in the same 
way as equally large additions of other alcohols. 

The presence of Hexalin in neutral soaps has the 
effect of retarding, up to a considerable degree of dilu- 
tion, the hydrolysis of the soap. 

In the manufacture of soap, Hexalin should not be 
added in its pure form to the hard soap mass. It 
should be made into a watery potash or soda soap, 
which can be mixed with the former without difficulty. 
However, it is important that all of these solutions are 
quite hot when put together, and they must be stirred 
thoroughly to get a uniform distribution of the 
Hexalin. 

It hardly seems advisable to go into any detail at this 
point, as the methods for making Hexalin, or Methy! 
Hexalin soaps, as this has been covered already in a pre- 
vious paper published in the AMERICAN DyestuFF RE- 
PORTER, May 31, 1926. 


HEXALIN IN LACQUER 


Hexalin, although an alcohol, is a solvent for nitro- 
cellulose, but, on account of its high boiling point and 
its somewhat slow action on the cotton, is not recom- 
mended as the sole solvent agent, and should, there- 
fore, be used in conjunction with the other lower boil- 
ing solvents. It is also a solvent for the various types 
of gums used in the lacquer industry and is a valuable 
addition to the present solvents, because it prevents, 
being the last constituent to evaporate, a separation of 
the nitrocellulose and the gum, and so produces an 
ideal film of highly glossy appearance. Its boiling 


y 
27 





h= 


American Dyestuff Reporter Sample Swatch Quarterly 


January 10, 1927 








Proceedings of the American Association of Textile Chemists and Colorists 


range not only prevents blushing under the most se- 
vere conditions, but also produces a better flow in the 
application of the lacquer and a film free from orange 
peel. It has also been found to promote an even dis- 
tribution of the pigment throughout the lacquer where 
pigmented lacquers are in use. 

Just a little earlier 1 referred to some of the new 
properties imparted by the use of Hexalin. An in- 
stance of this is in the case of pyroxyline lacquers. 
As you know, the usual solvents are various esters, 
such as amyl, butyl and ethyl acetate. The cotton 
and gums are dissolved by these solvents, and then 
non-solvents, such as toluol, benzol, etc., are added in 
order to get a lacquer thin enough for spraying pur- 
poses. We have found that by taking one of these 
regular lacquer combinations and adding approxi- 
mately 10 per cent of Hexalin, the viscosity of the 
solution is greatly reduced, and this is a valuable fea- 
ture where these lacquers are to be sprayed or brushed. 
In the case of various gums or nitrocellulose, when 
dissolved in Hexalin they can be thinned out to a 
very great extent with non-solvents without disturb- 
ing in any way the true solution. 

Cyclohexanol has been found quite valuable in con- 
nection with preservation of wood, because when con- 
verted into a watery solution or emulsion it acts as a 
carrier for other substances used. It has also a fungi- 
cide effect of its own, and its powers of reducing sur- 
face tension and therefore inducing ready and quick 
penetration enable it to carry all of the materials very 
thoroughly into and through the products being 
treated. Experiments are now being conducted on a 
very large scale by several State experiment stations 
in different parts of the country to determine the ex- 
tent of the fungicide and germicidal value of Hexalin 
in connection with plant life. 


Metuyt HEXALIN 


This is sometimes called Heptalin. Methyl Hexalin 
is a mixture of the three isomeric methyl cyclohexa- 
nols obtained by the hydrogenation of cresol. During 
the process of hydrogenation the acid character is lost 
entirely, the resulting product is completely neutral 
and the odor is also entirely changed; in fact, instead 
of being rather disagreeable, the resulting material has 
an odor rather suggesting camphor or menthol, and 
does not change either in long storing or by slow 
evaporation. Methyl Hexalin boils at between 160 and 
180 deg. Cent. Its specific gravity is 0.93 at 15 deg. 
Cent. and the flash point, the same as with Hexalin, 
lies at about 68 deg. Cent. The dissolving capacity of 
Methyl Hexalin for fats, oils, waxes, resins, ete.. 1s 
about the same as that of Hexalin. 


OR 


The greatest use of Methyl Hexalin is in connection 
with the manufacture of soaps and other detergent 
compounds. 

‘As in the case of all more highly molecular alcohols, 
the solubility of Hexalin and Methyl Hexalin in water 
is very slight—in fact, almost nil; whereas watery 
soap solutions are capable of absorbing large quanti- 
ties of these solvents. Olein potash soap with a con- 
tent of about 25 per cent of water dissolves any de- 
sired quantity of Hexalin or Methyl Hexalin, and 
small percentage soap solutions with as little as 5 per 
cent soap content still absorb Hexalin to the extent of 
many times this small soap content. For Methyl 
Hexalin the solubility in watery soap solutions is 
somewhat less, but nevertheless in most cases well in 
excess of double the soap content. A valuable fact is 
that Methyl Hexalin usually dissolves magnesium and 
lime soaps, and this dissolving capacity is maintained 
in a watery soap solution, so that such a preparation 
used where hard water conditions prevail is extremely 
valuable. 

Specific examples of the use of Methyl Hexalin in 
soap were also given in the previous paper already 
referred to. 


CyYCLOHEXANONE 


Cyclohexanone is a colorless liquid with an odor 
resembling somewhat that of acetone. it has a boil- 
ing point of 155 to 160 deg. Cent., specific gravity of 
0.95, freezing point minus 45 deg. Cent. It distills 
without decomposition and may be steam distilled 
quantitatively from its mixtures. It is non-toxic and 
does not attack metals. Cyclohexanone is produced 
simultaneously in the process of producing Hexalin. 

Nitrocellulose is readily soluble in Cyclohexanone, 
giving clear solutions. Celluloid is also readily 
soluble. 

Cyclohexanone is miscible in all proportions with 
butyl acetate, acetone, turpentine and alcohol. 

Our investigations in connection with this solvent 
have not gone far enough yet to really develop any 
particular field for it in which Cyclohexanol itself 
would not satisfactorily do the work. 

More information will probably be forthcoming as 
to this solvent a little later. 


HeEXALIN ACETATE 


This is a colorless liquid with a typical ester-like 
odor. It 1s made by the esterification of Cyclohexanol. 
It has a boiling point of 175 to 185 deg. Cent., specific 
gravity 0.95. It is non-miscible with water and dis- 
tills without decomposition. 

Hexalin Acetate is a good solvent for soft and hard 
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natural resins and gums (including hard copals), shel- 
lac, nitrocellulose, celluloid, crude rubber, fats, oil 
(fixed, mineral and essential), and waxes. Hexalin 
Acetate is similar in its properties and actions to butyl 
acetate and amyl acetate, but has, of course, a higher 
boiling point. This ester of Hexalin has not, up to the 
present time, found nearly as large a use as the alco- 
hol Hexalin itself. 


Clarence C. Hubbard—Y ou thought, perhaps, that your 
paper was a failure, Mr. Chairman. I want you to 
know that you sold the industry on your products and 
they will find great value in them. (Applause.) 

The meeting adjourned at 5.15 o’clock. 


DECEMBER MEETING OF THE RHODE 
ISLAND SECTION 


The December meeting of the Rhode Island Sec- 
tion of the American Association of Textile Chemists 
and Colorists was held jointly with the American 
[lectro-Platers’ Society and the Rhode Island Section 
of the American Chemical Society on Tuesday, De- 
cember 14, at 8.15 p. m., in the rooms of the Provi- 
dence Engineering Society. 

Dr. Colin G. Fink, professor of electrochemistry, 
Columbia University, gave a very interesting address 
on “Recent Advances in Electrochemistry.” 

Professor Fink was at one time research engineer 
‘or the General Electric Company, the Edison Lamp 
Works and the Chile Exploration Company. Pro- 
fessor Fink originated the drawn tungsten filament 
and the insoluble anode for copper, and has done much 
work on corrosion resistant metals. His more recent 
contributions include the restoration of ancient 
bronzes. 

A vote of thanks was extended the speaker. 

The meeting adjourned at 9.30. Fifty-eight mem- 
bers were present. 

A. N. Dana, Secretary. 


Applicants for Membership 
Active Membership 


Barnard, Kenneth H., chemist, Pacific Mills, Law- 
rence, Mass. Sponsors: George A. Moran and 
William H. Cady. 

Diggle, Wm. E., representative, John Campbell & Co., 
Charlotte, N. C. Sponsors: Geo. C. Lommel and 
Malcolm Mackenzie. 

Harris, Thos. R., demonstrator and salesman, Herrick- 
Voight Chemical Company, New York City, N. Y. 
Sponsors: P. J. Wood and J. J. Sokolinski. 
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Ivey, W. R., demonstrator, E. I. du Pont de Nemours & 
Co., Charlotte, N. C. Sponsors: D. S. Moss and 
C. H. Stone. 

Marlowe, Thos. A., demonstrator, L. Sonneborne & Sons 
Company, Charlotte, N. C. Sponsors: M. T. John- 
son and C. H. Stone. 

Norman, Roy C., dyer, Rhode Island Plush Mills, Woon- 
socket, R. I. Sponsors: A. G. Tew and R. F. Cuiver. 

Phillips, Wm. E., technical representative, Mathieson 
Alkali Works, Charlotte, N. C. Sponsors: .C. H. 
Stone and L. S. Little. 

Randolph, A. L., Southern manager, E. I. du Pont de 
Nemours & Co., Charlotte, N. C. Sponsors: L. N. 
Hood and H. W. Ormand. 

Rose, Harry, chemist, Cotton Research Company, Revere. 
Mass. Sponsors: Geo. A. Moran and Wm. H. Cady. 

Schmidt, E. H., dyer, E. P. Maupai Dyeing Company, 
West New York, N. J. 
and E. J. Portner. 


Sponsors: E. L. Maupat 


Stigen, B. Anderson, Southern manager, General Dye 
stuff Corporation, Charlotte, N.C. Sponsors: A. H. 
Pierce and J. E. Moore. 

Stonley, Frederick L., bleacher, New England Lace 
Mills, Pawtuckekt, R. 1. Sponsors: C. P. Milnes 
and J. W. Clark. 


Junior Membership 
Fusser, Ludwig, textile colorist, General Dyestuff 
Corporation, New York City. Sponsors: E. L. 
Pickrell and H. E. Hager. 


Changes of Address 


Bostick, George I., 31-40 Eighty-third Street, Jackson 


Heights, Long Island, N. Y. 
Christison, Leslie, 3 Taft Avenue, Maynard, Mass. 
Cohen, Raphael, 63 Ware Street, Lowell, Mass. 
Dingee, H. W., 33 Brookdale Avenue, New Rochelle, 
a hs 
Goldman, Moses H., 3600 Connecticut Avenue, Wash- 
ington, D. C. 
Kingman, William A., 1 Harriet Avenue, Palisades 
Park, N. J. 
Medde, Carl E., 44 Bartlett Avenue, Pittsfield, Mass. 
Monroe, Claxton, 53 Bartlett Street, Andover, Mass. 
Ripley, P. F., c/o American Woolen Company, Shaw- 
sheen Village, Andover, Mass. 

Schaller, W. Arnold, Y. M. C. A., Woonsocket, R. I. 
Scott, Dr. Walter M., National Aniline & Chemical 
Company, 40 Rector Street, New York City. 
Shane, Nat. C., Jr., Canadian Cellulose Ltd., 9 South 

Waverly Terrace, Cumberland, Md. 
Skalink, Karl M., 404 North Ninth Street, Prospect 
Park, N. J 


Wood, L. B., 17 Montross Avenue, Rutherford, N. J. 
29 
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DYES IMPORTED IN NOVEMBER 


(Continued from page 6) 








Quantity 
Name of Dye and Manufacturer (pounds) 
Helindone Printing Black RD Paste—(IG)............. 9,500 
Peveron wLowly Cy PastO—l@ occ oS isc vacsadenciacececc ecules 367 
Hydron Brown: BR Paste—(1G) is. os.6ok bickccce dis acdeaanaess 1,985 
lnydron Navy Blue C Paste—(IG) ook ccc ccaakceee ves 300 
Eryaron: Olive BN Paste—CIG) a. o.<.cccicss:scdecassenadacises 800 
Eiyarow Pink PE Paste—CiG) i. o.ciicccicicss sascescdaxaedees 1,000 
Hydron Yellow GG Powder (s. s.).—(IG)...........00006 1,200 
Wat Bite RON Powder (IG) io iasedecsiecaccianawdcaccewsees 100 
Vat. Bine RZ Double Paste (s...s.)— (EG) ioo.o:. cccieccccsesccecs 1,006 
Vat Brilliant Blue 3G Powder (s. s.)—(IG).............. 800 
Vat Green GG Double Paste (s. s.)—(IG)............... 974 
Vat Orange 4R Powder (s. s.)—(IG)...........cccecsces 1,000 
Vat Pink B Double Paste (s. s.)—(B) 
Vat Pink B Powder 68: 5) — CB) oisoe ces ccccswscaseaneanns 3,190 
Vat Printne Brown R Paste—(IG) oi... cc ccccciccsicocwscecie 2,151 
Vat Printing Red G Paste—(IG)..............esee000- 500 
Vat Yellow 3RT Double Paste (s. s.)—(IG)............. 1,000 
Vat Yellow Brown 3G Paste—(1G)..........0cc000ce00 800 
Wool Vat Brown SR Paste—(IG) -.0.. 5566s ccac ccecces nears 100 
Mordant and Chrome Dyes 
Foci: Fuente “Gray G0 ino cid cg hvwran bars Sacco nerd 462 
Acid Anthracene Brown PG Powder—(By)............. 550 
Anthracene Chromate Brown EB—(IG)................. 500 
srilliant Chrome Printing Red B—(G).................. 55 
Brilliant Chrome Violet 3RA—(DH).................... 331 
Chromasarine INCE) isis kris oa ks s.dee baw ndicsemsins 220 
Chromovesuvine RA— (DE)! si. isse5oincioe seca dsecceeewudevien 110 
Chromoxane Pure Blue B—(IG) ......4....cccccccsceoes 400 
MAQHOMIAE PRIME. Mea PMED) 5 oraidiaceiars cia lovdréie wcarkraisrd adedinareeecis 110 
Brmckcome: Bite SSG) iiciccosioass diceiis saestaneaaesmcasiec 551 
Eriochrome Brilliant Green G Supra—(G)............... 110 
Metachrome Blue Black 2BX—(JG) 
Metachrome Blue Black 2BX—(A)................0c00- 1,551 
Metachrome Brilliant Blue BL—(IG)................... 100 
Metachtome ‘Olive 26—(1G): .cc.dscccieicicdcscacccacesicws 1,000 
Metachrome: Red G—CIG) oes 6n.écocssseeacoraso.nece vacances 700 
DRGGGDI Fie CA IC RIED 6/5. 5 ioia.0 6 oe crssars eieisieaee nasa daeraters 220 
MMogern: slave: (PIN COM oss onde Sockb ciSencetacecsnieesen 110 
Omera Chrome: Browit PB—(S) aio is:c.sscscieciicscsseseaa see 300 
Radio Chrome Blue BIG). oi. eicieccccieeiseseieceresieireaiere 500 
Direct Dyes 
Benzo Dark Brown Extra—(By)). iis cciccccussccccsces 1,091 
Peenae: Past. Each. Te) on. oiik conse ss ardsaeseoxesaencac 100 
benzo Past Browit SGR—CIG) oo icc sk ven eeaesncavaciesis 900 
Menzo: Past (Mosinee ——ChG) aged ase askin araresdsaeiaaserarciaaeialos 100 
Benzo Fast Heliotrope 4BL—(By)...............00000ee 110 
Benzo Fast Heliotrope 5RH—(IG)....................- 100 
Benzo: Fast Orange 2ZRI—(IG) occ o. cscsceie'ccanaceaieanis 450 
Benzo Light Scarlet 5B Powder—(By).................. 1lu 
Benzo Rhoduline Red B, 3B—(IG).................0005 450 
Benzotorm Brown 4R—(IG) coc cics cc ccnccccususcescvins 25 
Brilliant Benzo Fast Yellow GL—(IG).................. 200 
Briliant Congo Blue: SR—(A))...ic.i6 cbs ciasecas ais sacecs 100 
brimnant ‘Congo Violet R— (IG) oe.coiocasd oicndcescnescewsienens 500 
Brilliant Diazol Orange NJN—(CN)..............0cceee 881 
Brilliant Diazol Orange NRN—(CN).............ece0e0. 110 
Beant Hast ite Ger — Cle ooo cic ck cise dauscrtsedics 400 
Demuant omy Bite SG —( By) esis sine d hc cea csuwewacseecdes 1,102 
Peeikpame comcy eeeeee” CEG iors. occccakcdieve ess isiardiasiorinse wararnee 1,500 
Brilliant Triazol Fast Violet BL Powder—(A).......... 112 
Me ia eNeee RN oo a isd sco snow asic ale Rca lewa rniwi de aasea%e 2,205 
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Quantity 

Name cf Dye and Manufacturer (pounds) 
Chioramine Fast Orange R Conc.—(S) ..... 5. 62.00006 000% 700 
Chloramine Light Gray B Conc.—(S)............0000008 500 
Chloramine Light Gray R Cone—(S)).....éicc.c.csacassss 500 
CRioramme Violet PR BG) 050.6666 005065 bec ececdsnss 300 
Chlorantine. Past: Bie 2ZGEL— (1)... <ce00c0.c5eleeacoscass 2,204 
Chlorantine Fast Bordeaux 2BL—(I)................005- 2,204 
Chiorantine Fast Brown BRIE—(1) 02.50.6600. c0seceeae 1,323 
Chicrantine Fast Browti SG) <6. i ossieccaucasiswnee 2,204 
Chiorantine Fast Brown 3RI—(1))..oo0.cccs0cccccecsaess 2,204 
Chiorantine Fast Violet: SBL—(1) .......6cccds0ecsccseces. 2.645 
Chiorantine: Fast Violet RIED) o.oiisccscieesccsccoweceas 4,629 
GChiorantme Fast Vellow PE —(2)io oi caciccc cc cciscceceeade 1,102 
Chierazol Fast Orange AG—(BD).. ici oiiccice cakees cso 1,000 
ERE EI Do oicerc oid csinc naan esejs Sawdsieeaeaseian 200 
Bevetoped Bitte SGL——0O) oo 6cic os sinsisewc saiadescwawewne-s 440 
Developme Bite (BCG) ic ois kc deeds acicwwdewis cseecas 300 
Diamine Azo (Green: SG—(O) os. ocd ces cease aesweecciawess 495 
Piamme Brifhant Scarlet S—<€C) ick siccieicvineccaccie-ove's 452 
Diamine Catechine B—CIG). occ. odessa nes cewaws sccataices 200 
Diamme Fast Brown GB—CG)...< 6.06 cic csasccecacsccs 500 
Diamme Past Brown. R—CG) ........ cb ikcwccdcwecsvseces 50 
Diamine Fast Oranee PG—OG) «oc i.cc cece csc eencewes 1,000 
Phanmune Past Orange. BR—(IG).......0 ce sicciciecccsseaes os 1,000 
Dianmnnowene Blne GO—6C) oon. ooe seks ccc sc sdisnwiocs ccws 2,902 
Mea eRe (a ooo io sein cs 2 volerendin eS Gi Sioe eis; oreiavd eae 220 
Diazo Brilliant Green 3G Powder—(By)................. 2,093 
Diaze Brillant Green GG—(BYy) .o:<. occ cecccccccscadccescws 1,102 
Diazo Brilliant Scarlet 2BL Extra Powder—(By)....... 440 
ELEGY ENE WAN EL TENN) oats cin aise: ana w.e.dare-d dds 558 Borwieie eo 200 
Diaze: Past Tite GoW (9) us osjoie.cnkisiscsanceweacsidas cence 661 
Diazo Past Vsolet Bi (8G) nconcccc sk bas cs adavashacaaaes 940 
Diazo Geranme B Patra—(By)......... .6) secccsicdsceunceese 480 
Diazo Indigo Blue 4GL Extra—(IG)............cccccees 500 
Dinzo Rubidte B—(1G)) .ncccccscciicds cisdesaiarvcsresaens 400 
Eee) Sty ASS Cia ocickicic as Slaw cc eineeaass accer 3,202 
Diazopnenyi Black V—(CG)).io.s.6 6 sconis-sieicieossiee siciniaeiseciavs 2,205 
Diphenyl Fast Bordeaux G Conce.—(G)...............05- 110 
Biphenyl Past Brow GNC —(G) on... 5 osisdsciewsiesseescisn:s 2,205 
Direct Brilliant Vellow RG—(1))......nccccccssssedsueaccss 110 
Direct Cutch Browtt GR—()) q.....occsc cccacenccesecdcus 551 
Direct Liteht Bsc OG (By) io.inics iss 0.06.00 cisisiccsn ce aedasies 110 
Prec Satramine HIVE) oaikkcacicdsas dc Se sdudeaussaaad 110 
Past Cotton Gray Vil Cl) oe iciscsids cakes se visicureeeiec 500 
Formal Past Black G Come —(G) <0. iccic.esisiscscasece cic 220 
Platt Wool Bite SR—CIG) |. ai osc cc aise can deiwcwe sau 2,047 
Minaxo Light Pink BX, BBX—(IG).................... 400 
Paper Red. A. Titra — (UG) asics soo .st sso ssisscs cies Beisce alae eats 500 
Pitororms Biack, BE CG) is cneiakic. cas dec kcccinwene seeiwwis 100 
Rosanthrene Oranme (8) wis. oss i nies ints. kns isis. g:0toen Keres 661 
pena ae eet ND) 5a fo i io awn se ain 0 bis wwii wins dee Wowtes 25 
Wnimersal Brow C—C1G) aa oie iv csccass Sia sinss wise ererscialeeinn 25 
Riniversnl Catay i — CRD) «ccs iiccs caw dcvisinamanedommesionocs 23 
Wiewensal Gree EC) oa sic dic eneniewacewwwesawnseawie 25 
Waiversal! Plelatrope (lo CIG)) oa. .6.soisiei30 0:6: saieis,apnintaraiavevevere 25 
Miniwersal Pet Blaeie CCUG) s.5ais io viak ovis diaitiee se isie Wie levels 25 
Universal Leather Brown C—(IG).........0..cccccneees 25 
Cambpes: Black DOG) -sicnskcecsscancioviascasanasateces 1,000 
Zambest Back VCE). iinck si occcsencw cn poese secs dewiceseue 500 

Dyes for Artificial Silk 

Pete eset ah 0 hid ois a anssorcido Bas sees dake maaweses 100 
Cibacete ‘Scartet Gh Paste (1). oo sc cv eiewsscassswisistiewsees 220 
Dispersol Yellow 3G Paste—(BD).............cccecceees 106 
Murano: Black PastO—(BD)) .s.cicicccsinesiawie'swaeceasseeecs 474 
Duranol Blue G Paste—(BD) oi...csicieccwcswsicncecceesctec 168 
Duranol Orange G Paste—(BD)...............ccccecces 50 


Duranol Red BB Paste—(BD) oo ore.cics.csscccccsdesccccces 106 
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Quantity 

Name of Dye and Manufacturer (pounds) 

Duranol Violet 2R Paste—(BD))...i.ci0ccciccdssacecesscies 156 
ORGANS ID os sso is cs iosh voice alsin wipaiels Sib aleaiecusen 100 
fonamiine: Hed KA—(BD) ..occiccsicccacacdasesaceedaassee 100 
Setacyl Direct Blue G Powder—(G) .............. 0000000000 1,116 
Setacyl Direct Blue R: Powder—(G)...00.6..05.0 sc0cesssees 2,204 
Setacyl Direct Orange 2R Powder—(G)................. 727 
Setacyl Direct Red B Powder—(G) ic. jccicisscaccccads 551 
Setacyl Direct Yellow R Powder—(G).................. 1,763 
ROR EE ta oa ieicd GR aaa mE R ee ome 50 

Basic Dyes 
AecnGwid Scariest FHC... sick shades vareceacesuvescwer 165 
Brilliant Acridine Orange 3R—(DH)...............0000% 220 
Rhodamme GGDN Foxtra—CEG) ie io.oeos dss ocssiocis oes s0dsac as 5,000 
Sulphur Dyes 
Immedial Brown W Cone —CiIG)..0..cccccssdsscdaadseecs 500 
Mise SCOR Tats cals nico achacs Genin dsesd xiaadee en 1,500 
Puteri See MID ais nbc ae sia S00 bs wwrow awed 1,323 
Thiogene New Blue BL Conc.—(M).................008: 550 
Thional Brilliant Green GG Conc!—(S)................. 275 
Tiione: Green BOB) oi sonussscceseeaseecsaboecnsesve 6,256 
Thionol Green 2G—(BD) ............ shies Cea Re EO 2 2,240 
Threnel Vetlow GR) ocak cacecdacedscsnscwcsew anes 1,947 
Color-Lake Dyes 
Hansa Yellow GSA Powder—(iG) «0... cc. 2 cnccccawsces 2,000 
Helio Bordeaux BL, Powder—CiG) «ici iicecciccccedsawases 835 
Sees Past Carnes CRM 0S. oi diac ccccwsuws conse accnas 100 
Helio Fast Rubine LBK Powder—(IG).................. 400 
Helio Red RMT Extra Powder—(IG)..............0000: 1,061 
stone Rubine G Powder—(iG) q......500060000000000000001 100 
Unclassified Dyes 

(saan eee SING. ioc cbsnee basse sanaaeendcnlduewccaan 22 
REREIND BENE Wr ea 5 6 soon ean a sdee sateen eens 22 
pete pe ENED) fc occ k he nehednabaacaiuseacmaseen i 
Luxine Violet SEN—(DAB)...... 02.000 .00000% sca ameciow ee 11 
awe Meliss BOW SIG ina occa veces ndwissenusskecnswae 250 
eae Od os os ero ieabinea ds ack eawemubwcarns 11 
Whitex Washing Blue—(Eze Mfg. Co.)................. 6.800 
Fl ED iain Gece Rad dues < keke shee aie ewes 3 


LIST OF APPRAISEMENTS OF COAL-TAR PRODUCTS 
WITHIN PARAGRAPHS 27 AND 28 OF THE 
TARIFF ACT OF 1922 


The following supplemental list contains the month of entry, 
the name of the product within paragraphs 27 and 28, together 
with the designations as “C” (for competitive) and “NC” (for 
non-competitive), which indicates the appraisement basis for 
the assessment of the ad valorem duty in paragraphs 27 and 28 
of the Tariff Act of 1922. 

The ad valorem rate for competitive dyes is based on the 
American selling price, as defined in Subdivision (f) of Section 
402 of Title IV; the ad valorem rate for non-competitive dyes 
is based on the United States value, as defined in Subdivision 
(d) of Section 402 of Title IV of the Tariff Act of 1922. 

This list contains the appraisements received since the pub- 
lication of the October list for the Port of New York, beginning 
with January, 1926. 


JANUARY 
PEM AIR MONEE iid Eases ADEE kG hk DOERR Dawe C 
RGR MORRIS BIR eos in So Sea wIasesamadibasacddanasaeeusemus NC 
Develops Bisel TED FOG o.osa.o. ois oisiesisi ores avers eres oe-srewielane Cc 
Diamine Fast Scarlet GG G00... ..o..:icisice cots ctussiasuies C 
EER RNIN «PN or oiS cosa ave siwiniore a 2 a ajo.eis, md eaw ecesd OS gsb sXe NC 
Helindone Fast Scarlet B. Paste.............cccessccccees 
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Helindone Pink IB Double Paste 20%............ccccee0e NC 
Helindone Printing Black RD Paste 20%................ NC 
Hydron Yellow Brown G Paste: .....6cc ccc icccccasaceseaee NC 
Indanthrene Blue GCD Double Paste.................... Cc 
RONGUS MRD OBI ies Sse sn d & Ma cise asa ba siks Saiki s Do aout baka NC 
Methylene Heliotrope Extra Strong................00000: NC 
RM MIN Bes he as cna cuubaiadi nk’ sakkiave pRaeenwmaasens NC 
(ep Giamne Wise TG. BOs 6 ici oc aeinakaucadeuewseedcnews NC 
EAS: WEED OES EU ook os daw ee danedaiauduecnmaaveos NC 
Date ancien Oroume Ro Paste aio csickoss cacsdecaesee dese C 
Pee Wade Scarlet 2G Paste, oo. ok kccudasseaescoaseare NC 
ak Sen te ER chins oki caaucawaswbaukwateans ee NC 
Wat Gareen 2G DGiile Paste. ois. 6 ni aisc bcc vedsseumcwanan NC 
Wt Ce Vise Re PAG is oo conned encaear dacdion seer NC 
Wy REE Se WMO evo os kone Du cicnidutesiemsicnveusw tous iex NC 
FEBRUARY 
Aci Rhotaniae SR: AB 6 oiickonsk ce coscbdstnedacasdeat C 
Dene Pant te 0 BOG oo. ios dsassduadcdanwesoadecee se NC 
CMioramione Red GEN S00. <.ciocss ccicccccsscscvsrcaceva NC 
Chrome Printing Orange 2R Powder 79%................ NC 
Ce een Oe er NN sig scien cv'a es wd Hed adhe s bao Rae NC 
Kamae: Blue Os Paste: WI isiccciencic ki aisis cn saiaiancwes NC 
Cibanone Orange BR Powder 76%. «05. oi... icccssccccscccses NC 
speen Sekt TP MI oi sacs eck cance s a ckwee ad waisaisinnss G 
Ce ket Te Ee Fv kas ckcickow cds comsccandsvsacacaaas : 
RE OUR CEE PU coin caksncscedemse sceneunes.canar NC 
Ae Oe PN A NS oi ceasn saecdseuenu ch asuekenen eee a NC 
ct eOSt WGI Ber BE sn. k nsiais as kcsecacdedde vadensarve NC 
Reel awk WON ING OF is oo didsecudoddaudneddsvccusouwes NC 
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OUTGROWING ROUTINE IN THE MILL 
LABORATORY 


HE mill chemist should endeavor to work in advance 

of his daily routine; that routine should not hinder 
him from giving some time to the study of the larger 
technical problems lying outside his immediate duties. 
This is one of the inspiring thoughts in Alan Claflin’s 
article, “Nineteenth Century Chemistry and Twenticth 
Century Needs,” appearing in this issue. It is a thought 
that should appeal to chemists who have ideals but who 
are dissatisfied because they have apparently come to rest 
on the dead level of mere mill worker. 

The shortest way out of the routine rut is that sug- 
gested by Mr. Claflin. One must be able to systematize 
his regular schedule so that a large part of the work can 
be handled by an assistant. This should give the cheni'‘st 
ample time for studying the more fundamental problems 
of textile chemistry—problems, whenever possible, relates 
to his own mill’s type of work. 

The mill management may frown upon special studies 
of this nature, on the score that they bring no tangible 
returns. This attitude is wrong. Perhaps a simple ex- 
planation of how the behavior of wool toward various 
acids may determine changes in dyeing or bleaching 
methods, for instance, might help to convince those who 
do frown that such researching has a practical end. 

But the most stubborn opposition to this idea of work: 
ing ahead of routine is usually the chemist’s own reaction 
to it—or rather, his total lack of reaction. Mill chemists, 
being human as a rule, postpone things, such as research 
work. Then ‘days are lost lamenting over days,’’ as the 
poet Goethe sang; and lamenting, unfortunately, accom- 
plishes nothing. Chemists who are continually saying 
“some day” will not turn in very many research reports. 
They must first learn three things: First, to follow a 
definite plan of study; second, to allow nothing to inter- 
fere with that plan, and third, to devote a fixed period 
six months or a year—to the study of one or two prob- 
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lems until those are solved. To-day the plan should be 
laid out, to-morrow the work begun; that way lies the 
road to results in working ahead of routine. 

One fact, however, must impress the chemist before 
he will be attracted by this idea. It is this: that since a 
mill laboratory offers so many open avenues for research, 
the industrious man should be able steadily to increase 
his value, and what is more, to receive that value. Mills 
may not appreciate to-day the full worth of the man in 
their laboratory; but mark these words—they will to- 
morrow, if the chemist will strive to make his position 
something more than that of a plodding routine 
worker. 

Recognition of what the chemist can do for the textile 
mill—not so much of what he is doing now—is growing 
day by day, and those who impatiently leave for more 
attractive rewards in other fields shall regret their lack 
of foresight. The chemist has only begun to serve the 
textile industry. His greatest work lies ahead and he 
will be ready for it as soon as he outgrows routine. 


DYE RESEARCH IN WASHINGTON 
HE Government’s research work in color chem- 
istry has evidently produced results that justify 
its value to industry. An appropriation of $72,921 for 
the Color Laboratory of the Bureau of Chemistry is 
included in the latest appropriation bill of the Depart- 
ment of Agriculture. 

The Color Laboratory has made a number of valu- 
able scientific studies of the chemistry of dyestuffs. 
Some of its reports, notably those on dye analysis and 
identification by Holmes, have appeared from time to 
time in The Reporter. Together these represent wort 
in a highly specialized field of technical research that 
is not by any means well known. The results have 
undoubtedly added to our knowledge of the constitu- 
tion and properties of dyes and to that extent have 
directly benefited both the dyestuff and textile in- 
dustries. 

In the past year or two the marketing of chemicals 
in this country and abroad has been the subject of 
study by the Department of Commerce, which through 
its chemical division supplies the chemical industry 
with much valuable commercial information. . Why 
not more active co-operation between the dye indus- 
try and the Color Laboratory, for the advancement of 
technical knowledge? The Color Laboratory might be 
better developed as a research unit if the industry 
showed more interest in it. 

A THOUGHT TO RELATIONS 
S ME of our readers, when they come to the end of 
this brief picce, may wonder why it does not bear 


wy 99 


some such title as “In 1927.” We have purposely avoided 
labeling it with anything that might remotely suggest a 
survey of business conditions. We have not the slightest 
intention of adding our mite to the lenethy columns of 


business reviews that have clozged the paves of the press 
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the country over. The story of our progress and pros- 
perity in 1926 has been told ten thousand times in the 
past few days by business analysts much more capable 
than we presume to be. 

Annual resumés and predictions of business serve a 


very worthy purpose—never question that. But they are 


frequently dull, their optimism is usually overdone, aad, 


by their very number they confuse rather than guide the 
bewildered business man. They talk in broad generaliza- 
tions or else in boresome detailed statistics, in gross ton- 
nages and carloadings, in corporation profits, production 
levels, dividends and bank clearings. They pile up fig- 
ures that becloud the more /iuwman aspects of the year’s 
activities. Dealing in big movements of markets and 
money, they lose sight of the human relations in business. 

In beginning another year business men can scarcely 
turn their thoughts to a more interesting subject than 
this one of the relations among men and groups of men 
in trade and industry. The relationships existing in our 
own industry, between employer and employee, between 
superintendent and dyer and chemist, between dyestuff 
manufacturer and demonstrator and mill man, are really 
a decisive factor in determining how far we shall advance 
and prosper during this year. For no matter how pros- 
perous 1927 or any future year may be for business in 
general, the welfare of the textile industry and of the 
dyestuff industry would not be noticeably improved if, by 
some misfortune, a strain should occur in their mutual 
relations or within their own ranks. 


Think about that for a minute. Try to realize how 
much depends on the kind of relation you bear to youi 
own work and to other men and their work and in- 
terests. Regard your own interests as only one ele- 
ment in the elaborate business system of your indus- 
try. In taking this slant appreciate the fact that your 
personal success this year will depend largely on how 
you serve those you work for, and those who work for 
you. If you are in the dyehouse or laboratory it will 
depend on how intelligently you strive to improve 
your work; upon the attitude you hold toward the 
mill and toward those in your department; upon 
whether or not you have learned properly how to 
serve. If, on the other hand. you are selling dyes, 
your advancement during this year will depend on 
how diligently you strive to spread good-will for 
your firm and its products, and upon how truly you 
represent the ideals of that firm. It will depend upon 
your spirit of helpfulness toward the dyers with whicn 
you come in contact, upon the confidence they have 
put in you, and vpon the many similar human relations 


that enter into your day’s work. 

The foregoing is intended only to be suggestive. It 
offers but a bare hint of how fruitful this subject is 
for further consideration, and how timely it is at this 
season, when one year has just passed into limbo and 
another looms ahead. To maintain last year’s record. 
improve your business relations during 1927. 
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SILK ASSOCIATION HOLDS ITS ANNUAL 
BANQUET 


Fourteen hundred men and women of the silk in- 
dustry attended the fifty-fifth annual dinner of the 
Silk Association of America in the grand ballroom of 
the Hotel Astor on Saturday evenitig, January 8. This 
notable event marks the closing celebration of each 
yea! in the silk industry. 

George A. Post, president of the association, de- 
livered the address of welcome, outiining the principal 
achievements and activities in the industry during the 
year. He told his audience that the present volume 
of production in the silk industry is the wonder of 
all the world. Chief among the many important ad- 
vances made, Mr. Post said, was the completion last 
year of methods and standards of measuring raw silk. 

Mr. Post further assured his audience that the as- 
sociation’s efforts to secure more and better silk from 
China were materializing. “I think we have nothing 
to fear politically from communism in China,” said 
Nir. Post, adding “the Chinese people of the South 
are very progressive, and those persons who are ac- 
quainted with the situation think it is temporary and 
only a means to an end.” 

The dinner was enlivened with music by the Rou- 
manian orchestra, and parodies were sung on the 
trcubles and joys of the silk business. Following the 
dinner was an entertainment of vaudeville numbers 
arranged by the dinner committee of which H. T. 
Fleitmann was chairman. 


AUGUST MERZ NEW PRESIDENT OF 
S. 0. C. M.A. 


Charles Mace, Secretary 


At the annual meeting of the Synthetic Organic 
Chemical Manufacturers’ Association held in the Ho- 
tel Commodore, August Merz, vice-president of Heller 
& Merz Company, was elected to succeed Dr. Chas. 
H. Herty as president of the Association. Dr. Herty, 
it will be recalled, recently resigned the office which 
he had held since the Association was organized, and 
is now associated with the Chemical Foundation. 


An amerded constitution was adopted calling for 
the election of a president, treasurer and secretary by 
the board of governors, the president to be selected 
from among representatives of member firms and the 
secretary to be a paid officer and executive head of 
the association offices. 


Charles A. Mace has been appointed as secretary 
to the association and will assume his duties on Feb- 
ruary 1. Through long and thorough experience in 
the textile and dyestuff manufacturing industries, Mr. 
Mace is particularly well qualified for the position 
defined by the new amendment. 
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Technical Notes from Foreign Sources 





Action of Light on Cotton 


The production of oxycellulose in cellulose during 
exposure to light is preceded by the formation of 
“photocellulose,” a substance which has similar prop- 
erties. Thus this substance will give a vellow colora- 
tion with sodium hydroxide solutions or phenylhydra- 
zine, and it also has a reducing action towards silver 
salts or Fehling’s solution. The increased affinity of 
exposed cotton for Methylene Blue is not directly 
due to the presence of photocellulose. Cotton is not 
deleteriously affected by visible light, but only by 
uitra-violet light such as that emitted by a mercury 
vapor lamp, wave length approximately 350 mu. The 
action of light on cotton is independent of the pres- 
ence of oxygen, either external or occluded, or mois- 
ture, and since there is no accompanying change in 
weight, the resulting deterioration or formation of 
photocellulose is not the result of oxidation. 

Photocellulose has the formula C,;H,,O, and its 
formation in the exposed cotton may be followed by 
an adaptation of the method in which potassium per- 
manganate is employed. In bleaching cotton by ex- 
posure to sunlight in meadows the natural yellow to 
brown pigment is destroyed by visible light, but the 
cellulose is simultaneously affected by the ultra-violet 
light, 1 to 2 per cent of photocellulose being found in 
the cotton fabric thus exposed for forty-five days. 
The deterioration of cotton by light may be prevented 
by the presence of suitable light-absorbing pigments, 
but Anthracene Yellow GC and Chrysoidine have been 
(Melliand’s 
Textilberichte, 1926, volume 7, pages 617-18.) 


found unsatisfactory for this purpose. 


Activin in Volumetric Analysis 


Crystalline activin, sodium  para-amino_ chloro 
toluene sulphonate, is a satisfactory oxidizing agent 
for use in the volumetric analysis of tartar emetic and 
antimony lactates as used for the mordanting of cot- 
ton, and of sodium formaldehyde hydrosulphite. Dur- 


ing oxidation, activin is decomposed thus: 


C,H,CH,.SO,NCINa + H,O = 
C,H,CH,SO,NH, + NaCl + O. 


In the analysis of tartar emetic, a mixture of 25 c.c. 
of a 1.6 per cent solution of the sample of tartar emetic 
and 20 c.c. of a 2 per cent solution of sodium bicar- 
bonate is titrated with a tenth normal solution of 
activin 14.1 grams per liter) using starch-potassium 
iodide as an indicator. In the analysis of sodium for- 
maldehyde-hydrosulphite, a 0.4 per cent solution of 





the sample is titrated directly with a tenth normal 
solution of activin, using starch-iodide as an indicator. 

The results obtained with the aid of activin agree 
very closely with those obtained by the usual methods 
using iodine, titanous chloride or hydrogen sulphide. 
Aqueous solutions of activin do not deteriorate when 
protected from sunlight during storage; appreciable 
deterioration is produced by sunlight. Commercial 
activin is sufficiently pure for volumetric analysis after 
filtration of its aqueous solution, but it may readily 
be purified by crystallization from its aqueous solu- 
tion. (Melliand’s Textilberichte, 1926, volume 7, 
pages 850 to 851.) 


Wetting-Out Agents for Textile Materials 


Determination of the efficiency of wetting-out 
agents by methods dependent on the rate of sinking 
of yarn or fabric in an aqueous solution or the spread 
of a solution along a horizontally suspended thread 
are considered unsatisiactory because they are sub- 
ject to the disturbing influences of air bubbles occlud- 
ed in the textile material, and the humidity of the 
surrounding atmosphere respectively. The relative 
wetting-out powers of various proprietary substances 
were determined by comparison of the amounts of 
solution absorbed by similar pieces of fabric, 5 by 6 
centimeters in size, when immersed for ten seconds in 
0.2, 0.4 and 0.6 per cent solutions of the wetting-out 
agents, and then allowed to drain for fifty seconds 
after withdrawal. The wetting-out powers of Oranite 
powder, Nekal, Avivan, Avirol KM, Diffusil N, Kol- 
oran K, Marseilles soap, Monopole soap, Turkey Red 
oil (50 per cent fat) and Tetracarnite, decreased in 
the order named. The first three agents named are 
said to be alkyl derivatives of naphthalenesulphonic 
acids. 

The article also contains a detailed discussion of 
the mechanism of the wetting-out process and the 
manner in which it can be improved. It is showr 
that the limiting surface tension of the solid to the 
liquid at the points where they come in contact with 
one another is one of the important factors that de- 
termine the effectiveness witi which the wetting-out 
is accomplished. The capillary attraction of the solid 
for the liquid and the surface tension of the liquid are 
also important. It is shown that wetting-out agents 
generally contain a fat solvent of some sort and also 
a substance that tends to reduce the surface tension 
of the liquid and thus increase the capillary attraction 
of the solid for the liquid. 

For further details see Melliand’s Textilberichte, 
1926, volume 7, pages §51-854. 
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Dyeing Cellulose Acetate 


Oxidation shades from fawn to full black are pro- 
duced on cellulose acetate without impairing the han- 
dle or luster, by first applying a free amino base which 
has Leen solubilized or dispersed in water, then prefer- 
ably rinsing and impregnating the goods with a solu- 
tion of suitable oxidizing and catalytic agents, drying 
without rinsing, and “aging” by exposure to warm 
Alternatively, the amino base 
may be applied in the form of its water-soluble salts 


moist air or steam. 


For example, in order to produce a full black, 34 of 
a pound of para-aminodiphenylamine is intimately 
mixed with 6 pounds of Turkey Red oil by heating 
at a temperature of 80 deg. Cent., and the mixture is 
dispersed in 25 gallons of soft water at a temperature 
of 80 deg. Cent. Ten pounds of cellulose acetate yarn 
are worked in the liquor as for dyeing for approxi- 
ma‘ely two hours, and then rinsed off. The yarn is 
then impregnated with about its own weight of a 
soluiion containing 2 parts of gum tragacanth, 8 parts 
of chromium chloride, 4 parts of aluminum chloride. 
3 parts of cupric chloride and 60 parts of sodium chlo- 
rate, each separately dissolved, and made up with 
water to a total of 1,000 parts. The impregnated 
goods are preferably dried at a moderate tempera- 
ture and “aged” for five minutes in a steam ager, then 
washed off in hot water or a very dilute formic acid 


solution. (British Patent No. 255,962.) 


Damaged Cotton Hairs Under the Microscope 


A microscopical examination was made of damaged 
cotton hairs by the Congo Red test and the swelling 
test of Fleming and Thaysen. The cuticle of a cotton 
hair stains with Congo Red to a lighter shade than 
the cellulose encased by it. Consequently damage to 
the cuticle which exposes the cellulose can be detected 
by observation of the stained hair under the micro- 
scone, 

The cotton is wetted out, swollen in an 11 per cent 
sodium hydroxide solution, rinsed, stained in Congo 
Red (2 per cent solution), and mounted in 18 per cent 
sodium hydroxide solution. The final swelling causes 
the cuticle to crack spirally if the hair is sound, so 
that unstained cellulose shows up underneath a faint 
pink band of cuticle. With a hair damaged by me- 
chanical means, the cellulose will already have been 
exposed and will have become deeply stained, pre- 
senting the appearance of a bruise. 

Damage by heat is shown by the appearance of 
spiral bards which become very numerous as the 
heating is prolonged, while badly damaged hairs fail 
to swell properly in the final sodium hydroxide solu- 
tion. Mildew damage often results in deep staining 
throughout, but actual rupture of the cuticle may not 
be observed. Cotton hairs damaged by sulphuric acid. 
however, do not give a characteristic appearance on 
staining, but if the damage is severe it will be ob- 
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served that the hairs do not swell to the rod shape 
in the caustic soda. 

A test developed by Fleming and Thaysen for de- 
tection of damage by micro-organisms (see Berichte, 
1920, page 263 A; 1921, page 764 A) has been exam- 
ined on the same material (Sakel cotton) as tested 
by the Congo Red method. The conclusion is drawn 
that the two tests vary in efficiency according to the 
material. For detecting small amounts of mechani- 
cal damage such as might occur to cotton in spinning 
process, the Congo Red test appears to be the more 
promising. (Journal Textile Institute, 1926, volume 
17, pages 396-404 T.) 


Immunization of Vegetable Fibers 

Cotton immunized by means of para-toluenesulpho- 
chloride has a harsher and fuller handle than normal 
cotton, the iidividual fibers contracting in length and 
swelling with almost complete elimination of the lumen. 
Immunized cotton has a resistance to water about equal 
to that of cotton waterproofed by means of aluminum 
acetate and soap, and is less hygroscopic than normal 
cotton. Immunized cotton has a strong affinity (propor- 
tional to the degree of immunization) for basic dyestuffs, 
and its dyeing properties are similar to those of oxycellu- 
lose and cellulose acetates and benzoates. 

Immunization causes an increase of weight of the 
fibers of 2 to 12 per cent. Dyed yarn has increased fast- 
ness after immunization, probably due to a contraction 
of the active surface of the fibers. Cotton immunized 
by means of para-toluenesulphochloride is more resistant 
to alkalies than the cellulose esters of aliphatic fatty acids. 
Immunized cotton materials are resistant to the usual 
processes for preparing cotton for dyeing and printing, 
although plate-singeing and other dry treatments at tem- 
peratures exceeding 120 to 125 deg. Cent. should be 
avoided, since they produce partial decomposition. 

Alkalies produce swelling and saponification, but rapid 
processes of mercerization or “philanizing” have no harm- 
ful effect. Local immunization of cotton fabrics may be 
effected and the resulting fabric then dyed in two colors 
Immunization does not proceed uniformly within vege- 
table fibers, since the esterified portions may be extracted 
with suitable solvents, and the insoluble residue shown 
to have an affinity for direct dyestuffs. There is a possi- 
bility of immunizing cellulose silks during spinning and 


coagulation. (Textilberichte, 1926, volume 7, pages 765 
to 770.) . 


Fixation of Basic Dyes 


The fixing agents mentioned in German Patents No. 
399,898 and 400,776, that is, the sulphurized phenols, 
used either in the form of alkali salts as there described, 
or in the newly discovered form of colloidal solutions of 
the free phenols, are applied to the aftertreatment of the 
colored fabric in the presence of dispersing agents, sucli 
as soaps, proteins, sulphonic acid and the like. The ad- 
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dition of the dispersing agent causes a diminution of the 
affinity of the phenols for the fiber without affecting the 
lake formation between basic dyestuff and phenols. The 
pattern on the fabric is therefore fixed fast to washing, 
while the ground is colored only pale yellow. 
Patent No. 430,679.) 


(German 


Steaming Apparatus for Aftertreating Printed Fabrics 

In accordance with the process covered by German 
Patent No. 425,166, the current of steam is led through 
the steamer, into the drying chamber and thence into the 
calenders, whereat the condensate flows off as wash wa- 
ter through the washing equipment. The cloth is ac- 
cordingly finished with one and the same current of steam 
in apparatus interconnected, and this has the effect of in- 
creasing to a considerable degree the capacity and the 
economy of the entire installation. 

This installation is shown in diagrammatic form in the 
accompanying illustration. The cloth is seen at g. It 
passes through the printing machine which is indicated 
at a and thence it passes into the drying chamber b. 
A box-shaped steaming apparatus is built into this cham- 
ber which is shown at bt, The chamber contains as well 
the steaming chamber b?, which consists of a number of 
vertical partitions between which the cloth is made to 
pass over suitable rollers and guide devices. The con- 
tainer s holds the various chemicals that are used in aid- 
ing the fixing of the color on the fabric, and these agents 
may be either solid, liquid or gaseous in form. 

The dried and steamed finished cloth g now passes into 
the wash bath c to which the suitable chemicals are like- 
wise fed from a container s. After the cloth has left the 
washers, it passes through a sizing apparatus d which is 
fed with starch, then squeezed between squeeze rollers 
and finally passed over the drying cylinder e and the 
calender rolls f. The three apparatus d, e and f are 
heated by the steam which comes from the chamber D. 
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Printing with Metallic Powders 

A paste employed for the purpose of printing fabrics 
with metallic powders is composed in the following way: 
Twenty kilograms of white glue of good quality are 
boiled with 80 liters of water for one hour under a pres- 
sure of half a kilogram and then treated with alkali 
overnight. The solution gelatinizes on cooling. The 
product has a definite melting point, which lies between 
27 and 35 deg. Cent., according to the duration of digés- 
tion and the quality of the glue. The customary grades 
of this product melt at low temperatures. The resulting 
glue can change from the gelatinous to the liquid condi- 
tion and vice versa, without producing any alteration in 
the critical temperature. This is a distinct physical char- 
acteristic of the substance. 

It is necessary to use the printing paste, which con- 
sists of a mixture ci glue and gold leaf, at the critical 
temperature, the printing being carried out with the aid 
of carefully heated rollers or plates. The rollers are 
best heated to the proper temperature before printing. 
The printed designs are rendered fast to soaping by pas- 
sage through vapors of formaldehyde. Subsequent cal- 
endering gives t'ie printed fabric the appearance of being 
covered with gold leaf. 

It has been found that the metallic powder suspended 
in the glue has a tendency to settle out. This difficulty 
can be counteracted by increasing the viscosity of the 
Very highly concentrated glue solutions 
are obtained by prolonging the digestion period and in- 


glue solution 


creasing pressure. The gelatinizing point of these solu- 
tions can |e regulated at will. 

In metallic printing of fabric it is necessary that tem- 
perature be maintained at 30 to 40 deg. Cent. in orde: 
to produce printed designs fast to rubbing. The best 
results are obtained by digestiag 600 kg. of glue with 
400 kg. of water for a period of eight hours under a 
The printing pastes, which are ob- 

tained by mixing the metallic 


pressure of 2 kg. 


powders with this mass, are 
permanent and can be used 
without any difficulty. 


It has also been found that 
these pastes can he advan- 
tageously printed simultane- 
ovsly with Algol, Helindon 
and Indanthrene dyestuffs on 
a colored ground, which can 
be discharged with hydrosul- 
phite. The printed mate- 
rials are then fixed with 
the aid of formaldehyde va- 
pors, and then washed and 
soaped. 


Other processes are em- 
ployed for obtaining these 
printing pastes. In these such 
substances as albumen, damar 
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resin, boiled jinseed oil, varnish, gum tragacanth, cam- 
phor oil and the like are employed. Quite a number of 
substances have been recommended for making up the 
metallic powder printing paste without any of them being 
able to solve the problem up to the present time. There 
are some that give results not sufficiently fast to wash- 
ing and rubbing, and others, satisfactory from these 
standpoints, but which attack the cloth on which they are 
used and at times the printing rollers themselves, in that 
they coagulated with water. 
sive for con:mon use. 


Still others are too expen- 


The glue or gelatine process seems to be the most suit- 
able of all. The thickening agent, also used in making 
the paste, is prepared in the following manner: Six hun- 
dred parts cf glue are gradually added in several portions 
When 
everything has been dissolved, the contents are brought 
up to the boiling temperature, the autoclave shut and the 
digestion continued for a period of eight hours at a pres- 
sure of 2 kg. with constant stirring. 


to 400 parts of hot water, in a suitable autoclave. 


Then the contents 
of the autoclave are discharged and the solution allowed 
to cool. 

A brownish-colored product is obtained of the con- 
sistency of a thick rubber solution. This thickening com- 
pound reacts neutral towards the common reagents and 
gave the biuret reaction. It is precipitated by alcoho! and 
ether and coagulated with formaldehyde-like gelatine. It 
is absolutely stable. 

The printing must be carried out at an elevated tem- 
perature in order to attain the desired fluidity of printing 
paste. After printing, the goods are treated with formal- 
dehyde vapors, carefully washed and soaped and calen- 
dered. (Deutsche Faerber Zeitung, 1926, page 1012.) 


Dyeing Rubbing-Fast Shades on Animal Fibers 

For enhancing the fastness to rubbing of dyeings on 
animal fibers, there is added to the dye bath, fuller’s earth. 
kieselguhr, loam, kaolin and like substances which are 
adapted to render harmless impurities such as residual 
grease and lime soaps derived from the fiber or the dye- 
stuff. The process is applicable to Diamond Black F, 
acid dyestuffs, the ester salts of vat dyestuffs such as 
obtained in British Patent No. 186,057. it may also be 
employed with ordinary wool, unwashed wool, skinner’s 
wool and cowhair. 

3efore use, the fuller’s earth and the like may be 
treated with acid, or the amount of acid in the dye bath 
may be adjusted to compensate for the acid consumed in 
neutralizing the added fuller’s earth. 

In examples, the goods are dyed in a bath which con- 
tains Indigosol D, Hydrosulphite NF, fuller’s earth and 
acetic and formic acids, the bath being raised to the boil- 
ing point which is continued after the addition of sul- 
phuric acid. Thereafter, the goods are washed and ox- 
idized in a cold bath which contains sulphuric acid and 
alkali chromate or nitrite. A dye liquor made up with 
Diamond Black F, fuller’s earth and acetic acid is em- 
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ployed, and in this the goods are boiled, boiling being con- 
tinued after the addition of sulphuric acid, and developed 
after the addition of alkali chromate. (British Patent 


No. 255,501.) 


Fillers 


A filler in paste or powder form for pigment colors, 
and the like comprises organic materials (excluding basic 
dyestuffs) fixed or bound by colloidal suspension of color 
fixing earths such as fuller’s earth, bentonite, green earth 
or white earth. Organic materials suitable for use com- 
prise vegetable, mineral or animal oils or fats, paraffine 
wax, Turkey Red oil, or organic materials containing 
amino or hydroxyl groups. The filler may be dyed with 
basic dyes. 

In an example a colloidal aqueous suspension of fuller’s 
earth is treated with mineral oil and either dried or pre- 
cipitated with a little aniline oil or aniline salt. (British 
Patent No. 252,416.) 


THREE NEW CAMEL DYES 


Three new colors have been developed in the labo- 
ratory of John Campbell & Co., and recently placed 
on the market as additions to this manufacturer’s 
series of Camel Dyes. These new colors are Alizarine 
Cyanine Green G Extra, Amidine Chrome Brown BS 
and Amalthion Bordeaux R. Of the last-named prod- 
uct a very concentrated form has also been produced 
under the name Amalthion Bordeaux R Extra Conc. 


B. P. Ducas Company, Inc., manufacturers and im- 
porters of colors, chemicals and dyestuffs, announces 
that C. E. Moss has joined its sales force. 


NEW RAYON SIZING CHEMICAL 


An interesting leaflet has been issued by Stein, Hall 
& Co., describing the properties and use of Raygomm, 
a product recently perfected by its laboratories for 
giving strength and body to iustrous material, such 
as rayon, silk, mercerized cotton and similar goods. 
It is used in sizing cotton and rayon warps and for 
obtaining light finishes. This product, according to 
the announcement, does not lump or clot at low tem- 
peratures, assuring more even sizing of the warp. 
Because of its transparency feature, it is claimed to 
be specially valuable for colored goods. 


Albert Jaeger, formerly dyer at the J. E. Kenworthy 
Company, Warren, R. I., is now general manager of 
the Thies Dyeing & Processing Company, of Central 
Falls, R. I. 


Announcement is made by the Kalbfleisch Corpora- 
tion of the appointment of Joseph D. Lowery as as- 
sistant sales manager of the heavy chemicals division 
of that company. Mr. Lowery assumed the duties 


of this position on the first of January. 





| 
| 


red 


a 


a ee EL ETT RES UTES ORE 

















































OFT ea 


SEE TRE, TTR CRN ee 
EE ST A m 





January 10, 1927 





RACANT LITERATURE 





Effect of Dry Cleaning on Silks—a Comparison of the 
Effect of Dry Cleaning and Some Service Condi- 
tions on the Strength of Silk. By M. H. Goldman, 
C. C. Hubbard and Charles W. Schoffstal. Tech- 
nologic Papers of the Bureau of Standards, No. 22. 
30 pages, illustrated. 


HIS important pamphlet outlines in some detail the 

tests made on samples of weighted and unweighted 
silk to determine the extent of deterioration caused in 
the dry cleaning processes. Two of the authors, M. H. 
Goldman and C. C. Hubbard, are well known as research 
associates of the National Association of Dyers and 
Cleaners. 

The members of this association were desirous of ob- 
taining adequate information of any effects which the 
process of dry cleaning would have on silks, especially 
weighted silks. Although primarily interested so that 
proper safeguards could be made against the numerous 
claims to which they were being subjected, they also were 
anxious to make such changes in the process as would 
be shown expedient if the research work disclosed that 
the dry cleaning process was at fault. Accordingly, the 
work was carried on by the research associateship of this 
association established at the Bureau of Standards. 

Occasionally in cleaning a lot of garments it has been 
found that one of them will be more or less tendered. 
The other silk fabrics, although subjected to the identical 
dry cleaning process at the same time, are unharmed. 
Microscopical analyses of the damaged portions in each 
of the instances submitted by cleaners for study showed 
acid burns, and these were confirmed by chemical an- 
alyses, which gave an acid reaction and usually disclosed 
chloride ions. Tin weighting was found in each in- 
stance. 

The conclusions reached by the investigation are ab- 
stracted in the report as follows: 


The study of tin-weighted and unweighted sam- 
ples of silk after various treatments and exposures 
to sunlight and storage at standard conditions (of 
65 per cent relative humidity at 70 dez. Fahr. tem- 
perature) permits the following conclusions: (1) 
No deterioration results from exposures of standard 
atmospheric conditions over a period of two and one- 
half months even when acid or alkaline perspirations 
are applied. (2) Sunlight exposure causes a marked 
deterioration in both unweighted (but dyed) and tin- 
weighted silks, the loss in strength in 100 hours ex- 
posure amounting to about 25 per cent for unweight- 
ed and about 50 to 75 per cent for weighted silks. 
(3) Acid and alkaline perspiration treatments in- 
crease the deterioration when sunlight exposures are 
given, so that the loss in strength in 100 hours’ ex- 


—_ 
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posure is about 35 per cent for unweighted and about 
65 to 100 per cent for weighted silk. (4) Dry clean- 
ing solvents in no case caused any appreciable de- 
terioration of the silk fabrics. 


The introduction of the booklet deals briefly with the 
replacement of the sericin on raw silk and with the silk 
weighting process itself. What follows here is largely 
an abstract of the body of the report, consisting of, first, 
preliminary study, embracing review of the litcrature on 
deterioration, theories of deterioration, exposures, treat- 
ment with perspiration, dry cleaning and first exposure 
tests; second, procedure for final study, and third, test 
results and discussion. 


PRELIMINARY STUDY 


Technical literature discloses the fact that the Jeteriora- 
tion of excessively weighted silks is well established.’ 
The limitation of weighting which may be safely applied 
Matthews? states 
that 18 ounces for warp yarn and 24 ounces jor filling 
yarn is the safe limit; that is, every pound of raw silk 
after degumming and weighting should weight less than 
these limits. Chittick’s* safety limits in general agree 
with Matthews’s. 


has been a much discussed question. 





‘ Matthews, J. M., Textile fibers, p. 306; 1924. Farrell, W., 
The practice and ethics of silk weighting, The Jour. of the Tex- 
tile Inst., November, 1925. Tisdale, H. R., Tin weighting skein 
silk and piece goods, Textile World, June 28, 1924. 

2 Matthews, loc. cit., p. 309. 

3 Chittick, James, Concerning the weighting of silk piece 
goods, Textile World, Aug. 22, 1925 





Draperies Made from Wild Silk (Tussah), After Dry 
Cleaning Although Apparently in Good Condition 
When Received 


Note absence of deterioration at top and bottom where 
protection from the sun was afforded by the curtain and 
casement of window. The strips correspond to folds in the 
drapes. 





46 
The researches of previous investigators, including 
Sisley’, Dreaper®, Gianoli®, have shown that deteriorate] 


silks show the presence of chlorides and free acid, and 
that silks, weighted or unweighted, readily absorb and 
retain acids. This acid may not only be mechanically held 
but may be more or less firmly combined chemically with 
the fiber since the latter is a basic material. 


Heermann‘ states that deterioration resulted from ex- 
posure to light in the case of both weighted and ur- 
weighted silks dyed with nitro colors (as picric acid, 
Naphthol Yellow S, and Azoflavine FF). Nitric acid 
was found, and it was shown that the acid developed 
more quickly in the case of the weighted silk. Heermann 
believes that an unstable nitro compound is formed with 
the silk, 

It is well established that paranitrotolueneorthosulphonic 
acid, an intermediate used in the preparation of dyestuffs, 
when treated in solution with sodium chloride, results in 
the formation of the sodium sulphonate which precipitates 
out, leaving a strong hydrochloric acid solution. The pre- 
cipitation of the sodium salt may be attributed to the in- 
solubility of it in strong chloride solution. Moreover, it 
is well known that many sulphonic acids are very strong 
acids. 

Dyestuffs’ are made by chemical treatment of inter- 
mediates introducing certain other groups of atoms 
(chromophores) with a resultant greater complexity of 
structure. This, in the case of many dyestuffs, is a union 
of two or more intermediates. Direct and acid dyestuffs. 
used to a large extent in dyeing silk, after dyeing may be 
present on the fiber in the form of the free dye acid, or 
as an acid salt, or as a normal salt, depending on the 
number of acid groups and their strength. Sulphuric 
acid or sodium acid sulphate, which is acid in character, 
may thus result from some chemical change brought about 
by sunlight, high humidity, ete. Also, the sodium chlo- 
ride present in perspiration, sea air, etc., may combine 
with the sulphonic group to form the sodium sa't thereof 
and free hydrochloric acid, or in the case of the salt of 
the sulphonic acid, there may occur a somewhat similar 
reaction. 

The increased liability of metallic weighted silk to de- 
terioration may result, especially in the presence of so- 
dium chloride (in perspiration, sea air, etc.), from the 
action of the hydrochloric or sulphuric acids on the 
weighting itself, thus causing some reversal of the weight- 
ing process, which, if it forms stannic chloride of a suffi- 
cient concentration, will tender the silk. 

The conditions most likely to effect some change in 
the fabric were exposure to sunlight, treatment with per- 
spiration, ironing and dry cleaning solvents. 

Procedures for testing resistance of fabric to fading 





# Sisley, F., Abstracts, J. Soc. of Dyers and Colorists, p. 83; 
1909, 

5 Dreaper, W. F., Abstracts, J. Soc. of Chem. Ind., p. 25; 1912. 

6 Gianoli, Chemical Zeitung, p. 105; 1910. 

7 Heermann, Chemical Zeitung, 38, p. 1381-82; 1918. 

8 Green, Arthur G., Analysis of dyestuffs, p. 4 (2nd ed.) ; 1916. 
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resulting from perspiration had been outlined by the 
American Association of Textile Chemists and Colorists?® 
and are in use in many laboratories, including the routine 
testing laboratories of the Bureau of Standards. Al- 
though essentially for testing fastness of dyestuffs, it was 
feit that they could be used advantageously in this study. 
It may be noted that although perspiration from the hu- 
man body is generally acid when fresh, later, through 
decomposition, it becomes alkaline. The rate of decom- 
pesition depends largely on the health and race of the 
individual. 


Dry CLEANING 


With the view toward formulating laboratory proce- 
dure for dry cleaning, the plant practice was studied and 
the following information was ascertained. 

Solvents commonly used as dry cleaning agents are 
gasoline, naphtha, benzol, chloroform, ether, carbon di- 
sulphide, turpentine, etc. 

These solvents are chemically inert in contact with the 
fibers. Also, they do not alter the shaping; for exam- 
ple, a pece of pleated material retains the pleating in 1 
dry solvent but loses it in water. An elaborately trimmed 
gown <leaned in a dry-cleaning solvent retains its form 
in every way, although the same article immersed in water 
becomes shapeless and must be shaped and ironed into 
form again. 

At this point standard dry cleaning practice is out- 
lined, together with data on dry-cleaning solvents and 
soaps. The laboratory process for dry cleaning used 
during this study consisted of the following steps: 

Step 1—Silk specimens were placed in glass jars con- 
taining dry-cleaning solvent to which benzine soap was 
added (70 grains to the gallon of stock solvent) and agi- 
tated mechanically for 45 minutes by slowly rotating 
the jars. 

Step 2.—The specimens were removed from the soapy 
solvent and placed in new cleaning solvent for five min- 
utes anc rinsed free of soap. 

Step 3.—The specimens were then centrifuged to re- 
move 2xcess cleaning solvent. 

Step i.The specimens were then deodorized by plac- 
ing in a current of air from an electric fan. 


First SERIES OF ExPOSURE 


Having available the necessary information relative to 
the process to be used, it was desirable to obtain some 
data in a preliminary way which would aid in fixing the 
duration of exposure and intervals at which tests should 
be made. For this purpose there were purchased six silk 
materials, five unweighted and one tin-weighted, to which 
were added samples from six other silk fabrics, which 
had been submitted by an interested manufacturer, five 
of which were weighted. 





9 Year Book, p. 72; 1924. 
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Specimens were subjected to nine treatments and ex- 
posures as listed in Table 2. All were exposed to direct 
sunlight for a pcriod totaling sixty hours.t° Breaking- 
strength tests were made before and after the various 
treatments. An additional forty hours of sunlight ex- 
posure was then made and strength results obtained. 


TABLE 2 


Treatments and Expesures of Weighted and Unweighted 
Silk Fabrics 


No. Treatment Exposure 
TE ea gisassksasclieceie ie asked Sunlight 
© Be SH is i sis bsseoan savas Do 
DS I se icecutts ce udencedu ca Do 
S PUG POCRI ooo nook occ nese dees Do 
5 Acid perspiration, then heavy solvent.... Do 
6 Acid perspiration, then motor gasoline.. Do 
7 Adele perepiration .........ccccseces Do 
8 Alkaline perspiration, then heavy solvent. Do 


© 


Alkaline perspiration, then motor gasoline Do 


In this series of tests it was found that the weighted 
silk fabrics decreased in strength from 25 to 100 per cent; 
the unweighted silk decreased in some cases as much as 
40 per cent, but, in general, the deterioration was of the 
order of 10 to 25 per cent. No loss in stzength can be 
attributed to the dry-cleaning process. 

It was noted that five hours’ exposure to sunlight could 
be oinained on the average day, and since outer garments 
worn outdoors would be subjected to a similar exposure, 
this made a useful time subdivision for the major inves- 
tigation. This period was started each day at 10.30 a. m. 
A total of 100 hours was thought to be a sufficient length 
of time for the purposes of this study. 


It may be desirable to call attention to the fact that this 
length of exposure (100 hours) for the average garment 
would require in actual service a period of time aggre- 
gating six months to several years. Few garments are 
worn steadily day after day, and even when this is done 
their exposure to direct sunlight is generally of short 
duration. 

The strip method of measuring the breaking strength 
was used, using an inclination balance ~ 
type of machine of 150 pounds capac: 
ity, specimens 1 inch wide, distance 
between jaws 3 inches, and rate of Code 
speed of pulling jaw 12 inches per 
minute. 





The weighting was determined by 
two different methods. Allen’s't meth- 
od was used first as follows: (1) 
Extract with ether in soxhlet ap- 
paratus for four hours, dry; (2) ex- 
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tract with alcohol for four hours, dry; (3) extract 
with boiling distilled water, dry and weigh; then 
(4) ignite the material and weigh the ash. The first three 
treatments extracted the non-metallic weighting, such as 
oil, sugar, paraffin, soap; the ash ignition was used to 
determine the metallic weighting. 

The results of the two methods checked within 1 per 
cent. Tests were made separately on the warp and the 
filling, and the greatest difference was found to be under 
2 per cent of weighting. 

The analyses of the silk samples used during the sec- 
ond series are given in Table 4: 

The treatments and exposures listed in Table 2 were 
then given. The sunlight exposure occurred during the 
period from September 9 to November 21, 1925, on the 
roof of the Industrial Building of the Bureau of Stand- 
ards, Washington, D. C. 

Duplicate samples were given similar treatments at the 
same time as those exposed to sunlight, but instead of ex- 
posure to sunlight they were hung in a conditioning room, 
which was maintained at approximately a relative hu- 
miditv of 65 per cent at 70 deg. Fahr. These samples 
were exposed to light from an indirect lighting system 
about seven hours each day. 


Test ReEsULTs AND DISCUSSION 


The deterioration of the silk was measured in terms of 
breaking-strength values, and for convenience in evalua- 
tion these were calculated in terms of per cent of the orig- 
inal strength; that is, the strength before any treatments 
or exposures had been given. The warp and filling re- 
sults were recorded separately. 

The graphs showing the results of the test indicated that 
no appreciable <leterioration occurred as a result of ex- 
posures in conditioning room, even when treatment listed 
in Table 2 were given. This was to be expected, for it 
must be realized first that the age of the samples were 
unknown as far as date of manufacture was concerned, 
and second, that the data obtained in this phase amounted 
to a series of tests made over a period of two and one- 
half months on samples stored under almost ideal condi- 
tions. The variation from point to point in the results 


TaBLe 4.—Test data on silk fabrics uséd in second series 
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All the crépes had alternate two picks right and left twist. 





10 During summer months 
11 Allen, Commercial organic analysis, 


8 (4th ed.), p. 655. 





The taffeta was plain woven. 

Per cent of tin weighting calculated on basis of fiber alone 
(and not fiber plus sericin). 
All were dyed except E. 
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of each sample in this phase was quite marked, and the 
interpretations stould be based on the warp, which 
showed much less variations than the filling. The varia: 
tions of the filling from point to point on the chart may 
be partly accounted for by the fact that the filling strength 
was quite low at the start and thus variations expressed 
as per cent appear large. 

Some consideraiion was also given to determining whai 
the result of covering the silk with a cotton material dur- 
ing the sun exposures would be. Samples of the weighted 
and unweighted fabrics were treated with acid perspira- 
tion and then sewed between two layers of bleached co*- 
The treatment was repeated at 20-hour 
intervals. These were exposed to sunlight for 100 hours 


ton sheeting. 


and then tested. It was found that the unweighted sam- 
ples decreased in strength about 35 per cent, and the 
weighted samples showed decreases in strength ranging 
from 60 to 90 per cent. The rays of the sun which caused 
the deterioration evidently penetrated freely through the 
cotton sheeting. 

The tendered or deteriorated silk in each case gave an 
acid reaction when analyzed, and examination under the 
microscope showed crystallization, carbonization (partial 
decomposition), or acid burns. The crystalline form ap- 
pears as a result of the disintegration of the fiber into 
minute fibrils, caused by the brittleness resulting from 
deterioration or the actual shearing of the fiber by the 
crystals from the acid or alkaline treatments. 

The tendered silk, even though it had deteriorated to 
a point where the slightest strain broke or tore it, ap- 
peared to be in good condition, although somewhat faded ; 
in fact, it had the same characteristic appearance as 
weighted — silk ignited. (Weighted 
silk when ignited leaves an ash retaining the same 


which has been 


form as the original fabric; that is, the identity of 
the weave is not lost.) 
wind resulted in tearing in the latter stages of the tests, 
and the weight of the solvent on the fabric was at times 
sufficient to tear the sample when it was lifted from 
the liquid. 


Even the slight whipping of the 


A careful study of these results shows that the dry- 
cleaning solvents did not affect the silk fabric; in fact, as 
pointed out previously, some retarding of the disintegra- 
tion was evident in the early stages of the treatments. 
This may have resulted from a slight amount of benzine 
soap remaining on the fiber, which acted as a moisture 
repellent. From a chemical standpoint, none of the in- 
gredients usel in the dry-cleaning process contains any 
chlorides whatsoever, with the possible exception of 2 
trace as an impurity in the caustic soda used in making 
the benzine soap, which impurity would be still further 
minimized because of the small amount of the soap used 
in the cleaning process. 


Practical observations disclose the fact that vegetable 
and animal vil or fats and animal secretion as soil on silk 
weighted with tin salts, after short exposure or in the 
presence of heat becomes indelible. 
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ACID DYES SHOWN IN NEW NATIONAL 
FOLDER 

A new forty-page color card entitled “Acid Dyes 
for Worsted Piece Goods,” issued by the National 
Aniline & Chemical Company, tabulates seventy-two 
shades, displays them attractively on swatches and 
gives their fastness properties to light, washing, full- 
ing, alkalies, etc. This is the third revised edition 
of the National Acid Color Card. 

The text of this new card is of unusually practical 
value, comprising concise information on the applica- 
tion of the acid wool colors, notes on dyes of special 
properties, such as their use with various acids, and 
on colors used in dyeing effect threads, etc. 

One distinctive feature of the text is the secticn 
devoted to a tabulation of the colors according to 
the effect on them of Monel metal, copper and iron 
It is shown by this table that almost every color listed 
is practically unatfected by Monel metal, while many 
are made duller to either a slight or considerable ex- 
tent by copper and iron. Data of this nature is ex- 
tremely interestins to dyers, and the National Aniline 
& Chemical Company is to be commended for making 
it a regular feature of its color cards. 

DU PONT ADDS FAST SCARLET 

The dyestuffs department of E. I. du Pont de 
Nemours & Co. are placing on the market Pontamine 
Fast Scarlet 4BA, a direct dyestuff which yields bril- 
liant scarlets not only on all classes of cotton goods, 
but also on rayon and silk. 

It shows good general fastness on all of these fibers. 

\When dyed on half-silk from a neutral bath it dyes 
cotton to a full shade and stains the silk but slightly, 
but when speck dyed the animal fiber is left clear. 

It is suitable for printing, and can be discharged tc 
a clear white with Sulfoxite C. 





An Italian dyestuff factory, recently established at 
Milan under the “Industria Chemica di- 
Melegnano,” is producing a line of vat dyes for wool, 
principally Diamond Black PV, and also a series of 
acid blacks and blacks for half silks. It is expanding 
its line to include series of special type dyes. 
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The rate for “Position Wanted” advertisements in this column 
is 2 cents a word—with a minimum of 50 cents per insertion. 
For all other types of advertisements—i. e., help wanted, ma- 
chinery or supplies for sale—the rate is $5.00 per column inch 
or less per insertion. 








SUPERINTENDENT OF DYEING 





Superintendent of dyeing; graduate chemical engi- 
neer well versed in plant management methods. Ex- 
perienced dyer and finisher. Specialty: vat and insol- 
uble azo colors on cotton, rayon and silk piece goods. 
Now employed. Seeks more exacting responsibilities 
with commensurate remuneration. Reply Box 373, 
American Dvestuff Reporter. 
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